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in Living Organisms 


L Nutrition and Digestion 


OE a 


L 1 Autotrophic Nutrition (Absorption of 
Gest Water and Salts). 


Continue : Autotrophic Nutrition 
Lesson = 
(Photosynthesis in Green Plants). 


Lesson 3 Heterotrophic Nutrition. 


> Test on Chapter 1 


> Exercise from the Questions of the Previous Year Exams 
on Chapter One. 


By the end of this chapter, the student should be abie to 


~ tissues are sua 
for dryin g? 


Autotrophic Nutrition 
(Absorption of Water and Salts) 


Lesson One 


$ Nutrition is one of the most important life characteristics that are varied in the living organisms. 


Nutrition 
It is the scientific study of food and various modes by which the living organisms feed. 


The importance of food for the living organism | ~ 
© It is the source of energy required to accomplish all the vital processes in the body of 
living organism, 
© H constitutes the raw material needed for the growth and repair of the worn-out tissues. 


| Types of nutrition 


e There are two types of nutrition, which are : 


—_—_— 
Autotrophic nutrition Heterotrophic nutrition 
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Lesson One 


| First N Autotrophic nutrition 


e Autotrophs are organisms which 
manufacture their food by themselves 
through chemical reactions that occur 
inside their cells to synthesize the high- 
energy complex organic food compounds 
which are needed for their body building, 
such as ; carbohydrates (sugar and starch), 
fats and proteins from simple, raw and oly ace 
low-energy inorganic materials such as ; 2 
carbon dioxide, water and mineral salts from c 
the surrounding environment by utilizing Mineral salts 
the light energy of the Sun to accomplish 
these chemical reactions which are called 
"photosynthesis" 

+ Examples : Green plants — some types of bacteria. 


Photosynthesis process 


Materials Compounds } 
that are inorganic, simple, In the photosynthesis that are organic, complex 
raw and low-energy. > and high-energy. 

process 
(Water, mineral salts and (Carbohydrates, fats and 
carbon dioxide). proteins). 


Heterotrophic nutrition 


e Heterotrophs are organisms that obtain their food from the bodies of other living organisms 
(green plants or from the animals that have previously fed on plants) in the form of high-energy 
complex ready organic substances, such as : proteins, carbohydrates and lipids. 

e Heterotrophs are classified into : 


f T 7 
Holozoic heterotrophs Parasites Saprophytes 
b Herbivores : feed on plants b Bilharzia worms. b Some fungi such as : 
such as : Rabbit, cattle and horses. p Orobanche plant. | Bread-mold fungus 
> Carnivores : feed on animals’ flesh » Saprophytic bacteria. 
such as : Dogs, cats, wolves and 


eagles. 
b Omnivores : feed on both animals 
and plants such as : Human 


Chapter 


Í Remember that È 


e Saprophytism : the ability of some living organisms to decompose the organic remains | 
or the dead bodies of living organisms. i 
e Parasitism : a relation between two organisms, as one of them (parasite) depends on 
the other (host) in building its body and continuing its life by getting its food completely | 
or partially from the host, causing different harms t to the host. 


t Test yourself. Or» 


Choose the correct answer : 

The opposite figure shows two plants (1) & (2), what can you observe 

from the figure ? a) 

(a) Plant (1) is the host for plant (2), B) 

(©) Plant (2) is the host for plant (1). 

(©) There is a mutualism between both plants (1) and (2). ae 

@ Both plants (1) and (2) are autotrophs. - 


Autotrophic nutrition in green plants 


The autotrophic nutrition which is carried out by the green plants is occurred through 
two important processes, which are : 


Q ce 


Absorption of water and salts process Photosynthesis process 


BETA, Absorption of water and salts process 


e The higher green plants absorb water and mineral salts from the soil through the root hairs 
that are present in the plant root system, then this soil solution is transported from one cell 
to another towards the transport vessels. 


| Root hair 


e Its structure : 
- It is considered an extension of a single cel! of 
the piliferous layer (epidermis). 
- It is lined internally with a thin layer of cytoplasm, 
and contains a nucleus and a large sap vacuole. 

e [ts length : it is about 4 mm. 

e Its age : it doesn’t exceed a lew days or weeks, 
because the epidermal cells are teared (lost) from 
time to time, but they are regenerated continuously 
from the elongation zone of root. 


Piliferous layer 
(epidermis) 


A, 
Sap ast 2 


Cytoplasm / 
Nucleus 
— Structure of the root hair 
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Do you know... ? 
e On examining a longitudinal section 
in the root, we find that it consists 
of several important regions, which are : 


Root hair 


4 Root hairs 
- Cellular division region. region 
- Elongation zone that compensates | 
the teared root hairs from time to time. 
- Root hairs region in which the root Elongation 


K A zone 
hairs appear as extensions 


of the piliferous layer cells. + Region of 
cellular division 


e Suitability of the root hair to its function : 


1) Being large in number and protruding outside : to increase the surface area of water 


and salts absorption. 

(2) Having a thin wall : to permit the passage of water and salts through it. 

3) Secreting a viscous substance : to help these hairs to find their way easily among 
the soil particles and stick to them. So, they can fix the plant into the soil. 


(4) The solution inside its sap vacuole is more concentrated than the soil solution : 
to help the water passage from the soil to the root hair (by osmosis). 


integration with Chamistry PA) 


Solution is a homogenous mixture between two substances, as one of them (solute) 
dissolves in the other (solvent). 


@ Test yourself 

Choose the correct answer ; 

1 The opposite figure shows a transverse section in a plant 
root, which of the following part(s) mainly absorb(s) water 
and salt ions ? 
©. O2. A 
©U) and (2). @ (1) and (3). > 

B What happens if the water concentration in the soil solution 
is less than that in the sap vacuole of the root hair ? 

(a) It gains water. 

(b) It loses water. 

© The solution concentration decreases inside it. 
@) It will not be affected, 
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Lesson One 


[J Mechanism of water absorption 


eè This mechanism depends on the following physical phenomena : 


Permeability 
phenomenon 


9 


Osmosis 
phenomenon 


9 


Imbibition 
phenomenon 


9 


Diffusion 
phenomenon 


4] Diffusion phenomenon 


e It is the movement of molecules 
or ions from a highly-concentrated ei 7 


medium to a low-concentrated His: S j 
igh i l į Low 
medium, due to the continuous self concentration ) Direction of concentration | 
of molecules molecules movement of molecules 


motion of the molecules of iV 


the diffused substance. 
Diffusion 


e Example : 
The diffusion of a drop of ink, when 
it falls into a beaker containing water. 


2 Permeability phenomenon 


e The cell walls and membranes are different according to their permeability, as fo 


Examples 


Walls and membranes 


| Q 


Permeable : 


(27 


Impermeable : 


9 


Semi-permeable 
(Selectively permeable) : 


Ability of permeability 


Allow water and mineral salts to pass. 


Cellulose walls. 


Don’t allow water and mineral salts to 
pass. 


Walls covered by Jignit 
or cutin or suberin. 


penan 


- Allow the passage of water, 
2 a i Permeability of many salts. 
- rever e peri s 

reyent the permeability of sugar and 


amino acids, as they are large-sized 


molecules, 


Plasma membranes 


(thin semi-permeable 
with very 


of 


membranes 
tiny pores). 


Selective permeability 


| It is the phenomenon which controls the passage of substances through the plasma 
membranes, where some substances are allowed to pass freely, and others pass slowly, 
and prevent the passage of other substances completely according to the plant need. 


3 Osmosis phenomenon 


e It is the passage (movement) of water through the semi-permeable 
membranes from a medium with high concentration of water molecules 
(low concentration of salts) to another one with low concentration of water 


molecules (high concentration of salts). 


r 5 ) 


= Semi-permeable 


High membrane Low | et —, 
concentration concentration | Semi- permeable ce > High f > 
of water a Movement of é of water membrane koot Fy 
molecules (Low water molecules molecules (High Salı sohwtian | $ 
concentration concentration Li ==> 1 Movement 
ow-concentrated jara 
| of salts) of satis) sali solution wa of water 
NV Salt \ J molecules 
= . molecules w 
Osmosis 


Osmotic pressure : 


| It is the pressure that causes the passage of water through the semi-permeable membranes, 
due to the difference in concentration of the dissolved substances (solutes) in water on 
the two sides of the membrane. 


s The relation between the concentration of solutes in the Camon sare 
solution and the osmotic pressure of the solution is directly 
proportional relationship (i.e. the osmotic pressure increases 


by increasing the concentration of solutes in the solution}. 


Concentration 
of solutes 
in the solution 
Á imbibition phenomenon a) Life application :---------- oe 
e The plant cell walls absorb water a 


í : Tissue papers are used in 
through the solid particles, especially | summer to dry the sweat, as they are 
the colloidal ones that have the ability to 


bon R iland ' made of cellulose substance which 
5 ia yeti Hee YAWE an ' has the ability to absorb water (sweat) 
increase in volume through : 


through the imbibiti i 
the phenomenon of imbibition. rough the imbibition phenoienor 


© From the examples of hydrophilic colloidal substances in plant : 
- Cellulose. - Pectin. - Protoplasmic proteins, 


CT EO es orl (LW US) ows Lot abel | 17 


Lesson One 


@ Test yourself Gm | 


Choose the correct answer : 


EJ From the opposite figure, what is the direction 


of water transfer ? 


From (X) to (Y) by osmosis. i Solution (X) 
® From (Y) to (X) by osmosis. membrane 1 i 
| | Solution (Y) | 
©) From (X) to (Y) by diffusion. z aa | 
4 
© From (Y) to (X) by diffusion. | 
B The opposite figure shows a piece of fresh 
potato containing a concentrated sugar 
i oa Concentrated | Fresh potato | 
solution that was put in a beaker containing sugar solution piece | 
distilled water, which of the following Distilled 
-4 


figures shows the result of this experiment 


YH water 
after 24 hours ? 


11 yt 


3 | The root hairs in the plants of salty and desert soils are characterized by osmotic 
pressures that are... 
@) high in both of them. 
@®) low in both of them. 
© high in salty plants and low in desert plants. 


@ high in desert plants and low in salty plants. 


18 | 


| Explanation of water absorption by the root 


@ The root hairs are covered by a thin colloidal layer to which the soil particles containing 
water and solutes adhere, so that the cellulose and plasma walls will absorb water by 
imbibition phenomenon. 

@ Water moves from the soil to the epidermal cells by osmosis phenomenon, where 
the cellular sap of root hair is more concentrated than the soil solution, due to 
the presence of dissolved sugar in the cellular sap, (i.e. the water molecules 
concentration in the soil solution is higher than that in the sap vacuole). 

@ Water moves by the same method to the cortex cells, until it reaches the xylem vessels 
in the centre of the root. 


| Xylem vessels — Water transfer by osmosis phenomenon 
AN 


—— Water transfer by imbibition phenomenon 


Cortex cells 


Epidermal cells 


_Diagrammatic figure for a T.S. section in the root that illustrates ways | 
of water transfer through it 


| Absorption of mineral salts 


e The scientists had proved that the plant needs other certain essential elements, besides 
carbon (C), hydrogen (H3) and oxygen (O3), and it can absorb these elements through 


roots, and their shortage leads to : 
- A disturbance in the plant vegetative growth or its stop completely. 


- The non-formation of flowers or fruits. 


Lesson One 


| 
Ch apter 

| 

| 

| 

| 

| 


mgm 


e The essential food elements for green plants are divided into two groups, as follows : | gy 


> The plant needs these elements in a considerable quantities. | 


> Their number : they are seven elements, which are : 


- Nitrogen - Phosphorus CP} 
-Potassium — @@)_- Calcium @ 
- Magnesium @ - Sulphur (5) 


-Iron @ (Ge ee 


> Their importance : 
9 - The nitrate (NO3)_, phosphate 
Macro-nutrients (PO)? ~ and sulphate (504)? 
salts work on converting the 
carbohydrates into proteins. 

- Phosphorus enters in the formation 
of the energy carrier compounds 
(ATP). 

- Iron is important for the building- 
up of some co-enzymes which are 
required for the accomplishment of 
photosynthesis process. 


- Magnesium is required for the 
synthesis of chlorophyll. 


> The plant needs these elements 
in very small quantities that 
don’t exceed a few milligrams 
per liter (So, they are also 


called trace elements). 


S Q - r Their number : they are eight elements, which are : 
Micro-nutrients 
manganese ©. zinc ð. boron O. aluminum Q. chlorine ©. 


copper @. molybdenum @ and iodine Ci] 


> Their importance : 


Some of these elements work as activators for enzymes. 


D 
Integration with Agriculture @: 


The elements which the plant needs from the soil are arisen from the dissolved elements, 
the decomposed plants or the organic substances which are resulted from the dead 
organisms which might not be available in the soil, this requires the addition of fertilizers 


that contain mostly the unavailable elements which are nitrogen, phosphorus and 
potassium. 


Ç Test yourself Cr» 


Choose-the correct answer : 


Which of the following figures expresses the probable percentages of some mineral 
nutrients that the plant needs ? 


Mn 


Mn- —Ca Mns Ca 


Fe— 


Ij Mechanism of mineral salts absorption 


This mechanism depends on these physical phenomena : 


+ m 
Diffusion Selective permeability Active transport 
phenomenon phenomenon phenomenon 


1 Diffusion phenomenon 


e Solute molecules (elements’ ions) diffuse independently from each other and from water 
itself in the form of : 


- Positive ions : called cations, such as K+ and Ca2+ 
- Negative ions : called anions, such as (SO,)?~ , (CI) , (NO3) and (NOY 


e These solutes move by diffusion from the soil solution (high-concentrated medium) and 


pass through the wet cellulose walls (low-concentrated medium), due to the continuous 
movement of free ions. 


Under certain conditions, cations exchange may take place through the cell membrane, 
for example: 


Sodium ion (Na+) may get out of the cell and replaced by potassium ion (K*) . 
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Lesson One 


Chapter 


Q Ufeapplication---------------------+++---++-+---+= =-= == ===- === ===- . 
‘To get rid of the effects of the agricultural pesticides, it is recommended to soak 
f vegetables in diluted salt solution or in water, while fruits are soaked in diluted sugar 
' solution for a time period doesn't exceed ten minutes. 


2 Selective permeability phenomenon 


e When the ions reach the semi-permeable plasma membrane, some of them are selected 
and allowed to pass through it, while other ions aren't allowed, according to the plant need, 
regardless of their size, concentration or charge. 


3 Active transport phenomenon orga 
a 


e Sometimes ions diffuse from the soil solution (where the concentration is low) 
to inside the cell (where the concentration is high). 


Therefore, the presence of chemical energy is needed to force these ions to move against 
this concentration gradient (i.e. ions diffuse from the low concentration to the high 
concentration) and the passage of any substance through the cell membrane, when it needs 
chemical energy, is known as active transport. 


e On carrying out an experiment on Nitella alga (that lives in swamps) to prove 


{ the occurrence of active transport process, the results were as follows : J 
ba 
@ The concentration of various ions that @ The concentration of some ions that 
are accumulated in the cellular sap of are accumulated in the cell is higher 
this alga cells is relatively higher than than the others, this proves that 
their concentration in the swamp water. the ions are selectively absorbed 
Such case necessitates that the cell must according to the cell need. 


use up some energy to absorb these ions. 


j Concentration W: represent swamp water 
BH represent alga 


f- Elements 
nE KE Ca’ M cr 
Graph illustrates the concentration 
of salts in the cells of Nitella alga 
and swamp water 


Do you know... ? — 


« When the plant is immersed in water for a relatively long period of time: 
- The water molecules replace the oxygen of air that is present among the soil granules, 
therefore the plant can’t absorb oxygen by the root hairs which consequently affects 
the absorption of some mineral salts from the soil by the active transport phenomenon. 


This is due to the insufficiency of the ATP molecules because of the absence of oxygen 
which is required for respiration process. 


Ç Test yourself 


Lesson One 


Choose the correct answer: 


BD The following table illustrates the concentrations of some salt ions inside the root hair 
and the surrounding soil : 


Tons The concentration The concentration 
inside the root hair in the soil 
Magnesium | 75 
| Nitrate e] 47 


Which of the following physical phenomena does the plant depend on, in the absorption 
of magnesium and nitrate ? 

@ Active transport only. O) Diffusion only. 

© Active transport and diffusion respectively. 

@ Diffusion and active transport respectively. 


E Which of the following graphs represents the relation between the cells’ stock of ATP 


molecules for an aquatic plant with time when some ions enter into its cells against 
the concentration gradient ? 


Cell’s stock of Cells stock of Cell's stock of Cell’s stock of 
ATP molecules ATP molecules ATP molecules ATP molecules 


EJ From the opposite figure, which of the following 


represents the ion exchange among the root hair cum Catt 
cells and the soil solution ? EA Nat 
OK). OY). @ t 
C —> 
© (X) and (Y). @ (X) and (2). Soil solution 
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Autotrophic Nutrition a 


Questions on Lesson One (Absorption of Water and Salts) anid 


ic} | 
fa 

The questions signed by 3K are answered in derat, | @ Understand OApply @ Higher Order Thinking Skills af 
b i 


. . Inte tive test 
| First | Multiple Choice Questions eae 


Types of nutrition and root 


Which of the following characterizes the nutrients that are synthesized inside the cells of 
the green plant ? 
D High-energy and simple-structured compounds. 
5) Low-energy and complex-structured compounds. 
` High-energy and complex-structured compounds. 
©) Low-energy and simple-structured compounds. 


Which of the following doesn’t characterize the heterotrophs ? 
1 ©) They obtain their food in the form of organic compounds. 
© They obtain their food in the form of high-energy compounds. 
© They obtain their food in the form of simple-structured compounds. 
J They depend on other organisms to obtain their food. 


If you know that Bilharzia worms live and feed inside the human hepatic portal vein. 
So, which of the following do these worms belong to? 


1D Saprophytes. b) Autotrophs. c) Carnivores. © Parasites. 
Which of the following organisms is different in the mode of nutrition ? 

2) Human. (© Bread mould fungus. 

Lion. GÒ Deer. 


The following table shows the way of three living organisms for obtaining their food : 


yi Takes simple raw materials from the environment and converts them 


| Organism (X 
| 8 (x) | into complex organic substances. 


Lives inside the alimentary canal of another organism and feeds on | 
its digested food. | 


| Organism (Y) 


Organism (Z) Lives growing in the rine that are rich in organic substances. J 


Which of the following choices can represent the organisms (X), (Y) and (Z) ane? ? 
a Ascaris worm / Mushroom fungus / Corn plant. 

b) Ascaris worm / Corn plant / Mushroom fungus. 

© Corn plant / Ascaris worm / Mushroom fungus. 

© Corn plant / Mushroom fungus / Ascaris worm. 


Questions on 


G Which of the following can be concluded from 
the opposite figure ? 


GD The plant (1) parasitises on plant (2). 

(6) The plant (2) parasitises on plant (1). 

(©) The two plants (1) and (2) depend on mutualism principle. 
(d) The two plants (1) and (2) are autotrophs. 


Which of the following characterizes the root hair cell from the other normal plant cells ? 


©) Presence of cell membrane. ®© Presence of sap vacuole. 


(©) Presence of a layer of protoplasm. (D Increase of its surface area. 


B Which of the following root hairs has/have the greatest ability to absorb water from the soil ? 


a) (1). 


d (1) and (3). 


9 | Which of the following has no relation with the fitting of root hair to its function in 
sa = 
absorbing water from the soil ? 


C The absence of the cutin layer. 

(ò The presence of large numbers of mitochondria. 
© Its large number and its protrusion outside the root. 
<> It has a thin cellulose wall. 


Water absorption mechanism 


: A concentration 
10] Study the opposite graph that represents the ions 
[6] 


concentration of some elements in the soil and 
the root hair cells of a plant, then determine : 
Which element is absorbed mainly by diffusion ? 
w). 

® (2. 

© (3). 

DA. 


) Root hair 
© Soil solution 


MT 
a) @) @) @ 


Element 
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Chapter 


@ Understand O Apply ə Higher Order Thinking Skills 


D Which of the following food substances have the ability to pass through the plasma 


membranes of the cells ? 
a) Starch molecules. b Calcium salts. 
©) Lipids. D Protein molecules. 


A plant cell was put in a solution where it gained water by osmosis phenomenon. Which 
of the following represents the concentration of the cellular sap in each of the cell and 
the solution respectively ? 

(a) 1%.and 3% b)1% and 1% c) 7% and 2% d) 2% and 7% 


J The opposite figure represents 4 adjacent celis fake. have 


represents the water transfer movement by osmosis ? 


G) From cell no. (1) to cell no. (2). SA 

(b) From cell no. (2) to cell no. (3). Oa 

© From cell no. (3) to cell no. (4). SUNN Cell 3) 
(@ From cell no. (4) to cell no. (1). 


different concentrations of sugar, which of the following Ce (D A Cell (2) 


4 The opposite figure represents a lab experiment, 


B 


at which a cylinder full of air is put above another Air 
cylinder full of a colored gas, which of the following 
would interpret what happened ? 
(©) The occurrence of diffusion phenomenon 
upward and downward. Colored gas 


(5) The occurrence of the diffusion phenomenon 

= The beginning of Exp. Alter one hour 
downward only. 

(©) The occurrence of the diffusion phenomenon upward only. 


(© The occurrence of both the diffusion and osmosis phenomena. 


By studying the oppie figure, what is 
the reason for the water colour change inside 
the beaker into red colour after an hour ? Red Trenen 
© The ink molecules move through solution 
the membrane by diffusion. 
(© The ink molecules move through Membrane Pane 


the membrane by osmosis. 
(© The water molecules move through the membrane by diffusion. 
@ The water molecules move through the membrane by osmosis. 
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Questions on 


16) In the following figure, a cellulose sac was put as shown in the cases (1), (2) and (3) at 
°° the beginning of the experiment : 


10% glucose 20% glucose 10% glucose 


10% glucose 100% water 20% glucose 
@ (2) 3) 
(1) What is the concentration of water approximately inside the cellulose sac in case (1) ? 
@ 10% © 20% © 80% (cd) 90% 


(2) What is the concentration of water approximately inside the solution in the beaker 
of case (3) ? 


®© 10% (© 20% C 80% © 90% 

(3) What is the concentration of glucose approximately inside the solution in the beaker 
of case (2) ? 
@ Zero. ®© 20% (©) 80% ®© 100% 


What is the phenomenon which explains the reason why the vegetables gain the salty taste 
when being cooked ? 


a Imbibition. b Selective permeability. 
c Active transport. d Diffusion. 
18] The opposite figure shows the concentration of the cellular sap (X) +. 19% l 
° inside three adjacent plant cells, which direction will be the p aa m e a 
movement of water by osmosis from or to cell (X) ? N E 
i 
[ | 
ci +N a eN 
d 


What do you expect when the cell wall of a plant ceili is removed by a certain way, then 
put in distilled water ? 


Œ The cell takes a longer time to swell. 

Œ The proteins that are present in the cytoplasm exit through the cell membrane. 
(©) The cell shrinks. 

@ The cell bursts. 
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__eundertant OIE hinkin 
g Skills 
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two identical cells 


Chapter 


ite figure represents 


2) } The opps! 
a is put ina high-concentr ated solution 


one of then 
ris putin a Jow-concentrated solution 


and the othe i 
o the sap vacuole concentration 


with respect t 
nem, Which choice i i 
hoice in the following table sho 
ws the ch = 
anges th 
S that ha 


inside each of tl 
for the two cells after 30 minutes ? 
(amet N ' 
3 ° 
High-co i 
gh-concentrated solution Lor-conentated solution | 
entrated s 
olution 
21 
a The opposite figure shows th 
i st i 
three adjacent plant cell STEN 
ý awkik sap insid = 
the water transport a — one : J 
heanig shows the path pai 
8% 10% 


Questions on 


Lesson One 


In the following figure, two pieces of potatoes have the same weight at an equilibrium 


* state on the shown balance, what will happen when both of them are immersed in 
the beakers (1) and (2) ? 


Piece of Piece of 
potato (X) potato (Y) 
Concentrated Balance Distilled 
sugar solution water 
(1) (2) 


|.) The weight of piece (X) increases and the weight of piece (Y) isn’t affected. 
(b) The weight of piece (X) decreases and the weight of piece (Y) isn’t affected. 
(©) The weight of piece (X) increases and the weight of piece (Y) decreases. 
@) The weight of piece (X) decreases and the weight of piece (Y) increases. 


What happens when immersing a plant cell in a solution with low osmotic pressure 1% 
with respect to the cell concentration ? 


a It swells. b It shrinks. c It bursts. d Ht isn’t affected. 


In which of the following tubes will the water move through the semi-permeable sac by 
* osmosis ? 


Sugar 
T soluti 4 
Rees ane Distilled water 
ae Semi 
Distilled permeable sac 
water 
a) (2) (3) (4) 
The tube no. (1) and the tube no. (2). b The tube no. (2) and the tube no. (3). 
c The tube no. (1) and the tube no. (4). d The tube no. (3) and the tube no, (4). 
The opposite figure shows the rising of ft, E 
a concentrated sugar solution inside a glass 
tube connected firmly inside a hollow Glass tube 
piece of carrot that is put in a diluted sugar Piece of 
solution, what is the reason for the rising P ae i 
. . . > . ncentrates 
of this solution inside this tube ? : sugar 
G The sugar molecules move through the carrot le SR 


tissues to the glass tube. sugar solution 
(b> The sugar molecules move through the carrot tissues to the beaker. 
The water molecules move through the carrot tissues to the glass tube. 
(> The water molecules move through the carrot tissues to the beaker. 
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Which of the following choices shows the changes occurred in a plant cell which was put 
. 


in a concentrated solution for 30 minutes ? 


What happens when immersing an animal cell in a solution with low osmotic pressure 1% 
LJ 


with respect to the cell concentration ? 
(2) It swells. 

®© It shrinks. 

© It bursts. 

(OIt isn’t affected. 


A student brought four equal-sized pieces of carrot plant root, then they were treated as 
a 


shown in the following figures for 4 hours, which piece will have the smallest size ? 


Concentrated Concentrated 
Water sugar Water sugar 
solution solution 
Fresh piece Boiled piece 
b) ) 


of carrot plant root of carrot plant root 


a) 


Questions on 


&J The opposite figure shows an experiment j 
@ PP E i p Water (X? — = Potato 

to detect the osmosis phenomenon 

in the living cells, if you know that : 

r sane Glass Sugar solution 

the concentration of sugar solution in beaker _ (Y) 
the beaker is 10% and the concentration of starch solution in sap vacuoles is 5%, what 
happens to the volume of water (X) and the volume sugar solution (Y) after 12 hours ? 


Volume of water (X) Volume of sugar solution (Y) 


Decreases Increases 


(b) Increases Increases 
Cc Increases Remains constant | 
d Í Remains constant Decreases | 
es 


Æ A 2% glucose solution and a 3% sucrose solution were 

? added in a sac made of a permeable membrane for water and 
glucose only, then this sac is put in a beaker containing 1% 
glucose solution and 1% sucrose solution, which of pren 


1% Sucrose 


the following would occur as time passes ? 


«) The glucose concentration in the beaker will increase. 


b) The sucrose concentration inside the sac will increase. 
© The sac volume will decrease. 


d) The water amount increases inside the beaker. 


Æ You have two pieces of potato tuber, where the weight of each one of them is 5 g, 
the first piece is put in pure water and the second is put in a concentrated sugar solution. 
What is the expected weight for each one of them after one hour ? 

i The first is 6 g and the second is 4 g. b The first is 4 g and the second is 6 g. 
c The first and the second are 4 g. d The first and the second are 6 g. 


Æ The opposite figure represents the direction of water transfer by 
osmosis phenomenon among three neighbouring plant cells, which (o) Co) 
of the following choices represents the correct arrangement for = JAN : 

the ability of plant cells to receive water, in descending order ? 

©) (2), CD and (3). b (2), (3) and (1). 

© (1), (2) and (3). d (3), (2) and (1). 
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33) SK (X) and (Y) represent two identical transverse (X) 
sections in a plant leaf, (X) was put in sugar After a few 
3 e K = 
solution (Z) as shown in figure (1), while (Y) hours 


was put in sugar solution (L) as shown in 
figure (2), which of the following can be deduced 
from the two figures (1) and (2) ? 


Figure (1) 


Afiera few 


of solution (L). 

(5) Concentration of solution (Z) is higher than that 
of solution (L). 

© Concentration of solution (L) is lower than that of the solution inside the sap vacuoles 
of the cells in section (X). 

@ Concentration of solution (Z) equals to that of the solution inside the sap vacuoles of 
the cells in section (Y). 


Figure (2) 


In the opposite figures, if you know that 
the osmotic pressure of plant cell no. (1) 

is equivalent to 5% sucrose solution : 

© () Æ The cell is converted from state no. (1) 
into state no. (2) when putting it in a sucrose 
solution with concentration equals +--+. 


ta 
È 


®© zero. (1% 
©5% @ 10% 
© (2) Cell no. (2) can turn into state no. (1) 
again when putting it in a vs 
5) 15% sucrose solution. 


( 
if 
( 
K$ 


GD 10% sucrose solution. 


D distilled water. 


g 


(© 20% sucrose solution. 


Æ The opposite graph illustrates Weight (£) 
the results of an experiment that was 2 
carried out on pieces of potato with " 
equal weights (7g), then some of them 
were put in water and the others were 8 
put in sucrose solutions with different A 
concentrations, which one of the sucrose : 
4 
3 


oR 


solutions has the same concentration of 
the cellular sap in the potato cells ? 


() Zero. M2% \ 


Py 0 ( ci tA 
(4% @7% laos ore ioe gr Concentration (%) 


—— | 
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Æ In the opposite figure, which of the following 
o 


will lead to converting the plant from state (1) to After 
state (2), when using it continuously in irrigation ? ny 
Tap water. Distilled water. a Q) 


(C Low-concentrated sugar solution. 
Highly-concentrated salt solution. 


Æ The green plant doesn’t get benefit from the sugars resulted from the decomposition of 
the plant leaves which are present in the soil, this is because the root hairs contain «+++... 
cellulose walls. 
b) plasma membranes. 
i sap vacuoles with high concentration of sugar. 


i sap vacuoles with low concentration of sugar. 


Starch 
~~ solution 


6% N 


Æ In the opposite figure, an amount of starch 
solution (10%) is put in the right side and 
another equal amount of starch solution (6%) 
is put in the left side, what do you expect to 


happen after passing time ? Semi-permeable membrane 
Water will transfer from right to left. b Starch will transfer from right to left. 
© Water will transfer from left to right. | Starch will transfer from left to right. 


Absorption of mineral salts 


From the opposite figure, what is 
° 

the phenomenon by which the substance Cytoplasm 

(A) transfers among the cells ? 


Sap vacuole 


Osmosis phenomenon. 


hi Imbibition phenomenon. 


n s Cell wall 
_ Diffusion phenomenon. S 


Active transport phenomenon. 


In the opposite figure : 
ra jf Semi-permeable 


(1) What is the phenomenon by which the sodium ions move inembrane 


from (a) to (b) ? 


Osmosis. » Diffusion. 


oe ibi | Sodium chloride 


CEE Vap DTI S) t ki palsdl 33 


solution 


© Active transport. « Imbibition. 


Lesson 


1) @ Understand OAppiy ə Higher Order Thinking Skills 


(2) What is the phenomenon by which the water molecules move from (b) to (a) ? 
© Active transport. d) Imbibition. 


Chapter 


GÒ Osmosis. I Diffusion. 


Which of the following elements is needed by the plant for protein synthesis ? 


. 
D Aluminum. b) Nitrogen. © Molybdenum. ©) Chlorine. 
afi AE 1 a çi x ; pi 
a) Phosphorus. (b) Nitrogen. lodine. 4D Sulphur. 
43 7 
© Inside the celt Msie tie eel 
coconut ATP ADP+P + 
AT AM) o. 
VANAAE av Ul WO 
occa) Hyon 
Time ———> 
Outside the cell cia £ 0000 
Outside the cell 


What does the previous process represent ? 
a) Osmosis. b) Active transport. 
c Imbibition. d` Selective permeability. 


From the opposite figure, which of the Cell (A) Cell (B) 

following cells need(s) ATP molecules to 

transfer the molecules to it ? (à ae Ks F 
1 Cell (A) only. 5 Cell (B) only. ae > A 


©) Cell (A) and cell (B). J? None of them uses ATP molecules. 


If the concentration of K* ions in the pond water is 1.2 x 10? iom/liter. What is 
1 the concentration of these ions in the cellular sap of Nitelfa alga ? 

© 1.2 x 103 ionfliter. 0.8 x 10? ion/liter. 

22.1 x 103 ion/liter. 


©0.12 x 103 ionfliter. 


Which of the following mechanisms permit the transport process inside and outside 


the cell ? 
(1) Active transport. 
(Ù (2) and (4) only. 
© (A), (3) and (4) only. 


(3) Selective permeability. (4) Osmosis. 
h) (1), (2) and (3) only. 
dJ (1), (2), (3) and (4). 


(2) Diffusion. 
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In the opposite graph : Concentration C Soil solution 
= (1) What is the reason for the non-absorption of E Plant celts 
element (X) ? 


() Its size is big. 
® 


Its concentration is very high in the soil. 
The plant doesn’t need it. 


+ Elements 
CD This element is from the micro-nutrients. Ww @ 


© (2) What is the phenomenon on which the plant depends for the absorption of element (Z) ? 


©) Osmosis. ©) Diffusion. c Active transport. «d Imbibition. 
© (3) What is the phenomenon on which the plant depends for the absorption of element (Y) ? 
(a) Osmosis. © Diffusion. (c Active transport., ‘d Imbibition. 


© (4) If you know that in case of the absence of element (Y), photosynthesis process 
wouldn’t occur, which of the following may represent this element ? 
©) Iron. © Sulphur. c Chlorine. d Calcium. 
= (5) Which of the following interprets the reason for the presence of element (Y) in 
a higher concentration than that of element (Z) in the plant cells ? 


Œ The plant needs element (Y) more than element (Z). 
b) The absorption of the two elements is occurred by diffusion. 


(© The first element is absorbed by diffusion and the second is absorbed by active 
transport. 


Œ The first element is absorbed by active transport and the second is absorbed by diffusion. 


€ Æ Which of the following clements is needed by the plant to absorb ions against 
* the concentration gradient ? 


(a Chlorine. (b; Iron. c Phosphorus. d Sulphur. 


Æ The following figure shows the concentration of some ions inside a red blood 
s corpuscle and inside the blood plasma, which choice in the following table represents the 
ions which transfer to and from the cell by active transport ? 


Blood plasma 


Wall of 
blood vessel 
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Æ The opposite diagram shows the transfer of ions 
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g akee {%9 w 
°° through the cell membrane, if you know that the eee 
concentration of sodium ions inside the cell is lower at 
than outside and the concentration of potassium ions membrane 
inside the cell is higher than outside, which choice | 
in the following table expresses the movement of Outside the cell 2) (L) 
| VActive TENN Active YEN Diffusion Diffusion | 
of potassium of sodium of sodium of potassium 
EY Y Z | X | L 
( Y Z L X 
m l | 
Z. Y | xX L | 
cel T zs EE" 
Z Y b x 


a Æ A piece of fresh potato is put into 


a diluted sucrose solution and after 
an hour, the weight of this piece increases. 


Which of the results shown in the opposite | (1) 
table represents the concentration of o 
sucrose after the experiment ends and — 
the process that occurs ? 6) 
)(2). L 
DA. i 


Æ In the opposite figure : 

(1) Which of the following can transfer through 
the semi-permeable membrane ? 
©) (X) and (Z) from solution (1) to solution (2). 
© (Y) from solution (1) to solution (2). 


(2) After 24 hours, the concentration of the - 
solution will be +--+ 
G first / 9 


% 
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\ (X) and (Z) from solution (2) to solution (1). 
@ (X) and (Y) from solution (2) to solution (1). 


b second / 8 c) 


4- 


| The concentration 
of sucrose 
| 


Decreases | Active transport 
Increases Active transport 
Decreases Osmosis 
Increases Osmosis 


Semi-permeable 
membrane 


Solution (5) 
concentration 
(8%) 


first /7 


Solution (2) 
concentration 
(6%) 


d) second / 5 


Questions on 


Lesson One 


Æ The following figure shows three funnels containing solutions with different 

[e] 
concentrations, where each of them was put for 24 hours in a beaker containing starch 
solution with unknown concentration, and the end of each funnel is covered with a semi- 


permeable membrane : 


Tap Starch Starch 
water solution solution 
(2%) (4%) 


} | ) Ky | ) | f | f 
as lay A ANZ | 


| 
NE| 
> (fe ——) 


At the beginning After 24 hours 


(1) What is the concentration of solution inside the container ? 


(4% b) 2% (1% (d Zero. 
(2) What is the reason for the changes that occurred in funnels no. (1) and (3) ? 

(i Osmosis phenomenon. (b Diffusion phenomenon. 

(©) Imbibition phenomenon. (© Active transport phenomenon. 


[Second Miscellaneous Questions 


"Cotton plant is autotrophic, while bread mould fungus is heterotrophic", Explain. 


e 
What is the difference between : bean plant and Orobanche plant according to 
. 
the mode of nutrition? 


EJ "The root hair works as an osmotic instrument". Explain. 
o 


O The following figure illustrates an important structure in the plant root : 
© (a) What is the change that may occur to 
structures no, (1) and (3) in case of 
the continuous root growth ? 
© (b) What happens to the ions concentration in 
structure no. (2), on increasing the time 
between irrigation periods ? 


& dc) Predict what happens in case of absence of 


structure no. (3) from the plant root. 


Chapter 
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The following figure illustrates a T.S. in the root of a plant : 


Cortex cells 


© (a) Deduce the labels from no. (1) : (4). 
s (b) Illustrate by arrows on the figure the path of the water transfer from structure no. (1), 
till reaching structure no. (4) in the centre of the root by osmosis phenomenon. 

(c) Explain how the presence of structure no. (2) helps in: 

° 1. Penetrating structure no. (1). 

© 2. Increasing the efficiency of water and salts absorption from structure no. (1). 

© (d) What happens if the nitrate, sulphate and phosphate salts disappeared from 
structure no. (1) ? 

(e) The production of ATP molecules needs the presence of oxygen, deduce what 
happens if structure no. (1) is immersed in water for a relatively long time. 


"The cell walls are characterized by the selective permeability phenomenon". 
How far is this statement correct ? With explanation: 


17) What is the relation between : osmosis phenomenon nl osmotic pressure ? 


"Active transport is arisen from the osmosis difference among the plant cells". 
How far is this statement correct ? With explanation. 


[9] Give reason for : the cell consumes energy to absorb the ions against the concentration 
J 


gradient, 


10 In the opposite figure, two seedlings are i 


planted in two different nutritive solutions Yellow | cy A Green 
with exposing them to the same conditions. oa & sae. 
Explain the difference between the colour 

of the two seedlings in the two tubes no. (1) 


i Ji 
panie i 
and (2). 


Tube no. (1) Tube no. (2) 
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Choose two correct answers for the following questions : 
E The opposite figure represents two solutions containing 
© substances [C] and A which are dissolved in water and separated 
by a membrane, if the membrane is permeable to water only, 
which of the following will occur ? 
a Concentration of [{] in the side (A) will increase. 
©) Volume of solution in the side (A) will increase. 
(©) Concentration of A in the side (B) will decrease. 


@) Volume of solution in the side (B) will increase. 


(©) The concentration of the two solutions in two sides (A) and (B) will be equal at the end. 


Which of the following is expected to happen as a result of the excess irrigation of the soil 
in a hot day ? 


« The increase in the plant absorption rate to water, 
5 The decrease in the soil salinity. 

© The increase in soil salinity, 

d The decrease in the plant absorption rate to salts. 


© The increase in the plant absorption rate to salts. 


Choose from the list what suits the spaces : 


Study the opposite figure that represents (X) Semi-permeable 
a tube having two terminals separated by membrane 
a semi-permeable membrane, after passing Conc. suger | 
wae solution 
two hours from the beginning of + Distilled 
R Dye j water 
the experiment : Begining 
. ; š 7 of Exp. 
e The concentration of solution of the terminal (X) 
-= 4 
WAIL assats] Jeees tes Increase 
1 
go ; Dı 
e The water level inside the terminal (X) ESTen 


Elevate 


<< 
Drop down 


Will ese (Dewi 


P) 


tie 
ff] Terent coloured p 
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a Continue : Autotrophic Nutrition 


(Photosynthesis in Green Plants) 


Lesson Two 


Te, Photosynthesis process = 
EGE) 


Green leaves are considered the main centres for photosynthesis process in i 
the higher plants, as they contain chloroplasts. a 

© The green herbaceous stems may contribute to some extent in photosynthesis process, as 
they contain chlorenchyma tissues which contain chloroplasts. 


Do you know... 7 


 Chlorenchyma tissues are parenchyma tissues containing green chlorophyll. 


| Chloroplast Eee Integration with Physics 


( Under the light microscope | & The presence of the green plastid in 

the form of a convex lens permits the 
collection of a larger amount of light rays 
which increases its efficiency to perform 
the photosynthesis process. | 


The green plastids (chloroplasts) in 

higher plants appear as a homogeneous mass, 
having the shape of convex lens. 

{ By the electron microscope | 


| s 5, Stroma Double _ Double 
| Grana discs membrane membrane 
DNA 
Stroma 
| Grana discs Starch granules 


~ Diagram of chloroplast (Highly magnified} 


40 | 


e It is proved that the chloroplast consists of : 
@ Double thin external membrane : its thickness is about 10 nanometers. 
e Matrix (Stroma) : consists of a colourless protein substance. 
@ Starch granules : 
- They spread in the stroma with large numbers. 


- They are small in size, as they decompose into soluble sugar that translocated to other 

organs of the plant under certain conditions. 
Q Grama: 

- They are embedded in the stroma. 

- They are disc-shaped structures arranged along the body of plastid, where they are 
linked together by thin membranes. 

-~ Each granum is about 0.5 micron in diameter and about 0.7 micron in thickness. 

- Each granum consists of 15 hollow discs or more that are arranged above each 
other and the granum is hollow from inside, while the margins of some discs of 
a granum may extend to meet the margins of another disc of a neighbouring granum 
to increase the surface area of grana that are exposed to light. 

- They are responsible for carrying the pigments which absorb the light energy "to 
perform the photosynthesis process", 


+ The main pigments in the chloroplast : 


Pigment Colour Approximate 
ratio Secs 
Chlorophyll (A) | Bluish green | Note_ } : 
| | 70% The green colour dominates over | 
Chlorophyll (B) | Yellowish green | the other colours of pigments in 
the chloroplast, due to the high ratio 
56; 
Xanthophyll | Lemon yellow | 25% | of chlorophyll pigments. | 
l = bee n 
Carotene | Orangish yellow 3% 
s L 


Do you know ... ? 


Chlorophyll (A) and (B) are considered from the main pigments that are responsible for 
absorbing most of the light needed for accomplishing the photosynthesis process. 


 Xanthophyli and carotene are considered from the accessory pigments that absorb 
a little amount of light, then transfer it to chlorophyll (A) which increases the efficiency 
of photosynthesis process. 


- The importance of chlorophyll : it absorbs the light energy required for the photosynthesis 
process. 
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_ The structure of chlorophyll : 
elt is complicated jn structure and the molecular formula of PEAP n 
: is 
CgHp05N4ME 
d that there is a relation between the presence of magnesium ato 
) molecule and the ability of chlorophyll to DE at 
l e ligh 


f chlorophyll (A 


elt is belicve 
the centre O 


Life application 
rs are different according to the various 


T The pepper colou a 
i deo that are found in its cells where : 
s The green pepper fruits contain a high percentage of green chlorophyll. S Po 

r fruits contain a high percentage of xanthophyll. 3 ‘OW 


\ a The yellow pepper" [ : 
| The orange pepper fruits contain a high percentage of carotene. 
Ç Test yourself- o Q 
j Choose the correct answer : 
l o The opposite graph illustrates the percentages Percentage (%) 
| of pigments that are present in a leaf of a plant, 4s 
study it, then answer : 60 
50 
40 


| (1) By which of the following pigments the most light 
energy that is needed for the photosynthesis process 
20 


| 
| 

| is absorbed ? 

| 10 

| OW. On. ° vY ø eae 
| O2. @ (Y) and (Z). 

| (2) Which of these pigments is found in a high 

| percentage in the roots of carrot plant ? 

| @ (X) and (Y). 


OW. Om. ©@. 
| (3) Which of these pigments is found in a high percentage in the stems teal 
| olitorius "mulukhiyah" plant ? 
| 

Ow. OM. OB. ORs 

Which of Ì i “ 
(2 i a the following elements affects the efficiency of chlorophyll absorptio“ 
@ a 


| (@) Mg ® 
f K 
| © Na 


one 


Ocas Mg © CeqHy9%NiM 
o 
© Cest ON Mg s4H7006N4M8 
@ C; H7004N4M8 

a % ae e eee 


Structure of the leaf 


Green plant — — 


Leaf 


A Lower 
Midrib epidermis 


| Spiders E £ 
| : 
tissue i 


Spongy 
tissue 


| Lower 
epidermis — 


Parenchyma 
tissue 


Coflenchyma 
tissue 


Structure of the leaf 


e The leaf consists of three main tissues, which are : 


1 Upper and lower epidermis 


Upper 
epidermis 


N 
Xylem 


Phloem 


Stoma 


e Each of the upper and lower epidermis consists of one layer of adjacent barrel-shaped 


parenchyma cells that are devoid of chlorophyll. 


The external wall of each epidermis is coated by a layer of cutin, except the stomata 


that spread throughout the epidermal cells. 


Mesophyll 
tissue 
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2 Mesophyll tissue 
e It is located between the upper and lower epidermis, transversed by veins and consists of : 


(2) Spongy layer 


Chapter 


@ Palisade layer 


e It is located below the 
palisade layer. 

` è It consists of irregular-shaped 

and loosely-arranged parenchyma 


e It is perpendicular to the 
surface of the upper epidermis. 


e It consists of one row of 


cylindrical and elongated 
parenchyma cells. cells with wide intercellular spaces. 
e Its cells possess many chloroplasts that e its cells contain a lower number of 
chloroplasts than the palisade cells. 


arrange themselves in its upper part to 
receive the largest amount of light rays. 


3 Vascular tissue 
It consists of numerous vascular bundles which extend inside the veins and venules, and 


the main vascular bundle of the leaf is found in the midrib. 


ə The vascular bundle consists of : 
- Xylem vessels : found in several vertical rows that are separated by xylem parenchyma 


(thin-walled) cells. 


- Phloem : 
e It follows the xylem toward the lower surface of the leaf. 


e It translocates the dissolved organic food substances that are formed in the mesophyll 


tissue to the different plant parts. 


2 
@ Test yourself 
Choose the correct answer : 
1] If the magnesium element is detected in a leaf of a plant, in which of the following will 


it be found in an excess amount ? 
(@) Upper epidermis. Œ) Lower epidermis. 
© Palisade layer. @ Spongy layer. 

B How far are the following statements correct, "cutin layer is absent in aquatic plants", 


"and its thickness decreases in the desert plants" ? 
(a) The two statements are correct. (b) The two statements are wrong. 


(©) The first statement is correct and the second statement is wrong. 


@ The first statement is wrong and the second statement is correct. 


Mechanism of photosynthesis 


| Source of oxygen evolved during photosynthesis process 


® The American scientist "Van Neil" was the first person who pointed 
out the source of oxygen evolved in the photosynthesis process through 
his studies to this process in the green and purple sulphur bacteria. 


$ Van Neil 
4 Green and purple sulphur bacteria 
è Sulphur bacteria are characterized by : 


(1) Being autotrophic : as they can synthesize their food by a bacteriochlorophyll (which 
is simple-structured than the normal chlorophyll). 


@ Living in swamps and ponds : as hydrogen sulphide is abundant which is 
the source of hydrogen that is used by these bacteria to reduce CO3, in order to 
build-up carbohydrates substances and sulphur is released. 


e Van Neil assumed that : 
- Light decomposes hydrogen sulphide into hydrogen and sulphur in light reactions : 


Light energ. 
12H,S Aeey 12H, + 1254 
“ — Bacteriochlorophyll = 


- The resulted hydrogen reduces carbon dioxide into carbohydrates in dark reactions : 


Reduction 
12H, + 6CO, 


2 Bacteriochtorophyll CeH)20¢ + 6H,0 
| So, the general chemical equation for photosynthesis in sulphur bacteria is | 
| r 

6CO, + 12H35 aeee e CH 205 + 6H,O + 1254 | 


Bacteriochlorophyli 


2 Green plants 


e Van Neil assumed that : 


- Light decomposes water into hydrogen and oxygen in light reactions : 


Light energy 
2 2 
I2H,O Sioa 12H, + 60,4 


- The resulted hydrogen reduces carbon dioxide into carbohydrates in dark reactions : 


12H, + 6CO, Reduction 


2 Chlorophyll CoH 90, + 6H,0 
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a PEE A . s EG oE: ` 
So, the general chemical equation for photosynthesis in green plants is 


| Light energy 
6CO, + 12H,0 Frere CH 206 + 6H20 + 60t 


e Consequently, Van Neil proposed that water is the source of oxygen in green plants, 
as that the hydrogen sulphide is the source of sulphur in sulphur bacteria. 


Confirming the theory of Van Nei 


© To confirm that water is the source of oxygen that evolved from the photosynthesis 


process : 
In 1941, a group of scientists at California university carried out experiments to verify 
the theory of "Van Neil", where they used the green Chlorella alga and provided it with 


all the suitable conditions for accomplishing the photosynthesis process. 


First experiment Second experiment 
Steps : Using water contains oxygen | Using normal water with carbon 
isotope "O instead of O dioxide contains "O isotope 
————— - i si 
fb $ The evolved oxygen from The evolved oxygen from 
onsenauonsi photosynthesis is 180 isotope. photosynthesis is normal oxygen "o-i 
6c “O, + 12H 180 Light energy | 6c 180, + 12H “9 Light energy 
Equation of 27 22 Chlorophyll EONA Chlorophyll 
the reaction : i6 iè i i8 18 l6 | 
CoH, "Og + 6H, O +6 "O, t | CoH Og + 0H," O6+6 o, t 
n The source of the evolved oxygen from photosynthesis is water not carbon 
Conclusion : 


dioxide. 


Integration with Chemistry fÁ 


| e Isotopes are forms of the chemical element that have 
the same atomic number (the number of protons Protons C ~ 
inside the nucleus or the number of electrons that 

| revolve around the nucleus), but they differ in the Neutron saas 

| mass number (the sum of protons and neutrons El eion A 
inside the nucleus), due to the difference in neutrons [LA 

Nucleus < 


| number. 
| v Example : oxygen has three stable isotopes which are : 
9 VQ ko 
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@ Test yourself Rr» 
Choose the correct answer : 
o The opposite figure represents the products of photosynthesis 
process of two living organisms (A) and (B), if you know that : 
(A) : An autotrophic organism that lives in a salty swamp that - 
is rich in sulphur element. 


(B) : An autotrophic organism that lives in a mud soil., ~ (B) 
Which of the following represents (X) and (Y) respectively ? 
(a) Oxygen / Water. Œ Sulphur / Glucose. 
© Oxygen / Glucose. @ Sulphur / Oxygen. 


B Which of the following graphs illustrates the relation between the percentage of 


the presence of purple sulphur bacteria (Y) in swamps water and the sulphur (X) 
that is precipitated in it ? 


(Y) (Y) (Y) (Y) 
i A. = EA 
(a) © © (d) 


3] When using carbon dioxide containing oxygen isotope ('80) in the photosynthesis 
process, which of the following will contain the oxygen isotope (!*O) in the products 


of the reaction ? 
(©) Glucose only. O) Glucose and water. 
© Water only. @ Water and evolved oxygen. 


Light and dark reactions of the photosynthesis process 


e In 1905, "Blackman" explained through his studying experiments 
on the limiting factors for the photosynthesis rate, such as light, 
temperature and carbon dioxide, the photosynthesis process is 
divided into : 


- Light reactions (sensitive to light), 


- Dark reactions "Enzymatic reactions" (sensitive to temperature). Blackman 
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| First Light reactions gm 
Ay 


Light reactions 
pare 


bs 


They are a group of reactions that occur in the grana inside the green plastid (chloroplast), 
as it contains the chlorophyll pigments and the light is the limiting factor for the rate 
(speed) of these reactions. 

ig i J = 

@ Light falls on the chlorophyll that is present in the grana of the chloroplast, therefore 
the electrons in the atoms of chlorophyll molecule will gain energy. So, they are shifted 
upward (transferred) from their low-energy levels to the higher ones. 

@ The kinetic energy of light is stored as a chemical potential energy in the chlorophyll. 
So, the chlorophyll molecules in which their electrons have reached this condition are 
said to be in an "excited state" or "activated state". 

@ When the stored energy in chlorophyll is released, the electrons fall once again to 
the lower energy levels and the chlorophy!! will return to the stable state, being ready for 
another influence of light to become excited once more. 

Qa part of energy released from the excited chlorophyll is used in splitting up the water 
molecule into hydrogen and oxygen, where : 

- Hydrogen combines with a coenzyme (hydrogen receptor) that is present in 
the chloroplast and symbolized by NADP to give NADPH, in this way hydrogen will 
not escape or recombine with oxygen again. 

- Oxygen is released as a secondary product. 

e The other part of energy released from the excited chlorophyll is stored in ATP molecule 
by the combination of ADP molecule (which is present in the chloroplast) with a phosphate 
group (PO p? , and this process is called "photosynthetic phosphorylation". 


Energy released from 
the activated chlorophylt a 


ADP +P 
(Energy currency 


in the cell) 
Adenosine-P~P+P -5> Adenosine-P~P~P 
e ADP : Adenosine DiPhosphate. 


ə ATP : Adenosine TriPhosphate that carries the energy to the dark reactions. 
® NADP : Nicotinamide Adenine Dinucleotide Phosphate. 
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Light energy 
absorbed by 
Ý 
Chlorophyll (A) 
Gene 
Active chlorophyll 


t 


splitting — Energy is used in —> 


converting 
= N pnas = 
[ ' 
| H,0 (Water) | ADP | * +| ATP 
2H O, 
[i 
combine with t + 
evolved carries the energy 
NADP as a secondary to the dark reactions 
aa product 
to give 
NADPH, 
carries hydrogen 
to the dark reactions 


\_ A diagram summarizes the light reactions of the photosynthesis process __ 


| Second $ Dark reactions 


Dark (Enzymatic) reactions 


| They are a group of reactions that occur in the stroma (matrix of chloroplast) outside the 


grana, in which the temperature is the limiting factor for the rate (speed) of these reactions. 
` So, these reactions can occur in either light or darkness. 


e In these reactions, carbon dioxide gas is fixed by its combination with the hydrogen 
carried on NADPH, compound with the help of the energy stored in ATP molecules, 


therefore carbohydrates are formed. So, NADPH, and ATP compounds are called 
energy-fixing compounds. 
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s "Melvin Calvin" and his associates at California university 
in 1949 revealed the nature of dark reactions by using 
the newly discovered radioactive isotope of carbon (4e). 


Melvin Calvin 


L Experiment | 


_1.Steps: ( T = "o, 
(1) Chlorella alga was put in the apparatus shown in the figure. e asi 
(2) He supplied the alga with CO, gas containing z Chlorella 
the radioactive carbon ('*C). g alga 
(3) The apparatus was exposed to a very brief light of lamp 
to allow the photosynthesis process to take place. | j- iocaicoiel 


(4) Chlorella was then immersed in a beaker containing hot 
alcohol to kill the cell and stopping the biochemical 
reactions. 

(5) He managed to separate the compounds that are formed during photosynthesis process 
(by special means) and tested for the radioactive carbon in these compounds by using 


Geiger counter. 


t, 2. Results : 

(1) A compound with three carbon atoms (3C) was formed which is called 
"phosphoglyceraldehyde PGAL" (after two seconds only from exposing to light) and it 
is: 

e The first stable chemical compound produced from photosynthesis process. 
» Used in building-up glucose, starch, proteins and fats. 
Used in the cellular respiration as a high-energy compound. 


(2) Proving that the hexose sugar (glucose) is not synthesized in one step, but synthesized 
through several intermediate reactions catalyzed by certain specific enzymes. 


@ Test yourself 


Lesson Two 


Choose the correct answer : 


G 


1} When is water formed in the products of the equation 
(6CO, + 12H,0 —+ C6H1206 + 6H,0 + 6054) ? 
Q) During light reactions. (b) During dark reactions. 
© During photosynthetic phosphorylation. © During light and dark reactions. 
2) What happens if the NADP compound is absent during the light reactions ? 
@ The splitting process of water doesn’t occur. 
(©) Hydrogen will transfer to the stroma. 
©co, gas isn’t fixed up. 


© The energy will not be transferred to the dark reactions. 


EJ How many molecules of phosphoglyceraldehyde needed to build-up two molecules of 
glucose during the photosynthesis process ? 


®ı (b)2 


©3 @4 


#3 From the previous, we can: 


e Summarize the mechanism of occurrence of light and dark reactions in 
chloroplast, as shown in the following diagram : 


Sunlight 


E) 


Dark 


reactions 
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e Compare between the light and dark reactions, as follows : 


Dark reactions 


In stroma (matrix of chloroplast). 


P.O.C. Light reactions 
Location : In grana. 
The limiting factor : Light 


Temperature 


— 


Conversion of the kinetic energy 
of light into chemical potential 
energy in chlorophyll. 


What happens in 
this process : 


| Fixation of CO, by its combination 


with hydrogen that is carried on | 
NADPH, compound by the help 
of ATP 


- Hydrogen combines with 


NADP, forming NADPH, 
Products : - Oxygen gas (secondary 
product). 
- Energy stored in ATP 
molecule. 
@ Test yourself 


Choose the correct answer : 

The opposite graph illustrates the relation between 
the rate of photosynthesis and its two limiting factors 
(A) and (B) which affect its speed through affecting 
on the speed of the occurrence Of .........6.0+ 
(©) light reactions only. 

® dark reactions only. 

© light and dark reactions respectively. 
@ dark and light reactions respectively. 


- PGAL compound that is used 
in building-up glucose, starch, 
proteins and lipids, also used as 
a high-energy compound in 
the cellular respiration. 

- Water. 


Qa 


Rate of photosynthesis 


Limiting 
factor 


Thanh videns ot 
a 3 ausstlans use dhe App 

Continue : -5E 

Autotrophic Nutrition sone 
(Photosynthesis in Green Plants) 


The questions signed by SK are answered in detall. | @Understand OApply LA Higher Order Thinking Skills | 


Interactive test 
| First | Multiple Choice Questions 


Chloroplast and the structure of the leaf 


Questions on Lesson Two 


1] Which of the following tissues are characterizing the stems of herbaceous plants 
1 comparing with the stems of perennial trees ? 
a Parenchyma tissues. (b Collenchyma tissues. 
Ore 


1c Sclerenchyma tissues. hlorenchyma tissues. 


When exposing a plant to a sunny day, which of the following its releasing rate from 


the leaf increases ? 


0 CO, 6) O, Ny d Hy 


When exposing a plant to a long period of darkness, which of the following its releasing 
rate from the leaf increases ? 


Y @ 


ʻa CO, ib O oN, d)H,0 
The opposite graph shows the percentages of Percentage (%) 
pigments inside plant plastids, which of them a 
is the most abundant in apricot plant fruit ? 60 
N 50 
(OYA 40 
®Y 30 
20 | 
©Xadz 10 | 
(DY and X 0 eg Pigments 


Which of the following that its deposition leads to the impermeability of the epidermal 


3 


cells walls in a leaf of a plant to water ? 
1a Cutin. b Cellulose. 


© Pectin. d Suberin. 
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Through which of the following layers the light passes inside the bean plant leaf ? 
(®) Layer that contains air chambers. 
(®© Layer that is rich in plastids. 
(©) Layer that is impermeable to water. 
GD Layer that contains vascular tissues. 


A 
g i 
(1) In which of the following (2) 
structures, the largest amount of 
carbohydrates is manufactured ? (3) 
(4) 
@) (1). 4) (2). 
©) (3). d) (4). 


(2) In which of the following tissues, the highest concentration of the compounds that 
contain magnesium element is present ? 
(OLLA (2). (3). 
(3) In which of the illustrated parts in the figure where the photosynthesis process takes 


DA. 


place ? 

@ (1) and (4). ®© (1) and (3). D (2) and (4). @ (2) and (3). 
(4) In which of the following parts, the largest amount of CO, is used ? 

@ (1). @®(2). ©) (3). Of). 


Which of the following symptoms appear on growing the plant in a soil poor in 
| magnesium element ? 
©) Small leaves and many roots grow. 
5) Large leaves and few roots grow. 
©) The leaves are getting greener. 
(© The leaves are getting more yellow in colour. 


The following figures show some cells in a plant leaf that contains many green plastids, 


which of them indicates that the plant is exposed to a dim light ? 


Questions on 


(10] Æ If you know that the Medicago sativa plant is the host of the Cuscuta plant. So, which 
= 
of the following can be concluded ? 


(a) The Medicago sativa plant is devoid of chlorophyll and the Cuscuta plant contains 
real roots. 


© The Cuscuta plant is devoid of chlorophyll and the Medicago sativa plant contains 
real roots. 


© The Medicago sativa plant contains chlorophyll and the Cuscuta plant contains real roots. 
(2) The Medicago sativa plant is devoid of chlorophyll and the Cuscuta plant is devoid of roots. 


Æ Which of the following contains the highest percentage of starch granules ? 
° 
(4) Palisade tissue. b? Spongy tissue. 


d) Phloem tissue, 


i A 
Epi dermis] Palisade f Spongy |) 


(© Xylem tissue, 


Æ The opposite table shows the 

if number of chloroplasts in three types 
of cells in a dicotyledonous plant leaf, 
which of the following represents 


the correct number of chloroplasts ? 


layer layer 
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(1). b @). 
©) 3). d (4). 


(1) Which of the following alternatives represents two different types of living and 
non-living cells which share in the formation of a compound tissue ? 


a (3) and (4), b (5) and (6). © @) and (9). (d (7) and (8). 
(2) What are the two similar types of cells which share in performing one function ? 
a (3) and (4). b (5) and (6). ©) (6) and (7). (d. (7) and (8). 
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i 3% Which of the following is applied on the upper surface of the plant leaf ? 
(@ It is more green than its lower surface. 
@® k is less green than its lower surface. 


(© It has the same degree of green colour of its lower surface. 


@ It is different in the green colour degree from its lower surface regarding to the light 


intensity. 
Mechanism of photosynthesis 
Which of the following equations represents the nutrition process in the following figure ? 
@B+ D Sanlu, A 4C 
D A+ C Salish, B+D 
©A+C Sunlight, A+D 


@A+B+4D Sumlieht, B+C 


Which of the following interpret the inability of the green plants to survive in far depths 
of oceans ? 
@ There is no suitable soil to fix the plant roots. 
(©) The concentration of oxygen is very high. 
(© The light intensity is very low. 


(@ The concentration of carbon dioxide is very low. 


In the photosynthesis process, which of the following the green plants use ? 
@© Carbon dioxide and water to produce energy. 
(6) Oxygen and water to produce energy. 
© Energy to produce carbon dioxide and water. 


(@ Energy to produce oxygen, water and glucose. 


18) What is the factor that doesn’t affect the rate of photosynthesis in the plant ? 
(@) The number of plastids. 
(®© The site of stomata. 
(© The thickness of the mesophyll tissue. 


@ The concentration of chlorophyll. 


56 | 


Questions on 


Æ The following table shows the exposure of 3 plant leaves to light for several hours then 


detecting the starch in each of them by using iodine solution : 
The beginning 
of experiment 


—EEEE 


The end of 
the experiment 


Which choice in the following table illustrates the reason for non-changing the colour of 


iodine solution in these leaves as shown at the end of the experiment ? 


(69) (2) 
| Absence of 


(3) 


a) | chlorophyll Absence of CO, Absence of light 
ie 5 EN f 
& ; r sence o! i oe 
8 Absence o SS i chlorophyll Absence of light 
Si f 
È Absence of light Anene o Absence of CO, 
| chlorophyll e 
| 4 J Absence of 
d | Absence of CO, | Absence of light | chlorophyll 


Æ Which of the following equations is more suitable for expressing the photosynthesis 
e 


process in green plants ? 


D 6CO, + 6H,0 EBM» C,H ),0, + 60,1 


energy 


(H CO, + 2NADPH, + 3ATP + 2H,0 galt» ECH 306 + 2NADP 


© WC gH 1205 aip” (CoH 1906), + nHO 


Œ 6CO, + 12H35 KY» C,H 0, + 6H,0 + 1284 


energy 


AEE Va DT (ele LS) A ehi palad) | 57 


Lesson Two 


@Understand O Apply sə Higher Order Thinking Skills 


Light and dark reactions 


a The two following graphs illustrate two experiments that are carried out by two groups 
* of students to measure the rate of the photosynthesis process by measuring the oxygen 


amount released from an aquatic plant at various environmental conditions : 


DEEE a O n 
evolved oxygen evolved oxygen a Tie TTS y 
a low temperature and | 
a high concentration of | 
CO, gas. | 
e The second experiment: 

at a high temperature and 

Light Light a low concentration of 
intensity intensity CO, gas. 

First experiment Second experiment Bi 


What may be concluded from these experiments ? 
@ The photosynthesis rate is not affected by changing temperature. 
D) The high concentration of CO, gas decreases the rate of photosynthesis. 
(© The temperature and CO, gas have a limited effect on the rate of photosynthesis. 


© As the light intensity increases, the rate of photosynthesis process increases. 


Which of the following the green plants use in the photosynthetic phosphorylation process ? 
G) Light + water + chlorophyll. b) CO, + ADP + light. 
© Light + chlorophyll + ADP d) Water + CO, + ADP 


Which of the following conversions is the opposite process to the photosynthetic 


phosphorylation process ? 


(® ATP from ADP in grana. © ADP from ATP in grana. 

© ATP from ADP in stroma. @ ADP from ATP in stroma. 
EA Which of the following compounds doesn’t belong to light reactions ? 

@ Formation of ADP (© Formation of glucose. 

© Evolving of O, @ Formation of NADP 


In the green plastid, ADP and NADP compounds are converted into 111174 
g 
(©) energy-carrier compounds. (6) hydrogen-carrier compounds. 


(©) (a) and (b) respectively. @ (b) and (a) respectively. 
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What is/are the source(s) of energy that is/are needed to fix CO, gas in the chloroplast ? 
a) CO, and H,O b` ATP and NADP 
c) ATP d H* ions and phosphate groups. 


The dark reactions take place in the stroma in the presence of each of carbon 
* dioxide, 
(a) NADPH, and ATP b) NADP and ATP 
© NADPH, and water. d) water and ATP 


In an experiment to study the effect of light intensity 
on photosynthesis process, a student put a beaker 
containing green alga and an electric lamp inside 
a closed box, and he estimated the concentration 


+f 


of oxygen inside the beaker, after that he started 
to reduce the light intensity for several times and 
recorded the concentration of oxygen inside the 


beaker at each time, and the results were represented eerie 


measuring the oxygen 
concentration 
in the following graph. Study it, then answer : 
(1) In which of the following periods the 
rate of the resulted oxygen equals the 
rate of the consumed oxygen ? 
a) From (a) to (b). (5) From (b) to (c). 
© From (c) to (d). @ From (d) to (e). Oi 23 4 


The concentration 
of oxygen 


‘Time (hour) 


(2) Which of the following whose production rate increases by increasing the rate of 
oxygen production ? 
() C6Hy20¢ (6) ATP © NADPH, d CO, 


i) 
cs 


The opposite figure represents a reaction that happens 
inside an organelle in a plant leaf, where do the two 
processes (A) and (B) take place ? 

@) In grana and stroma respectively. 

(0) In stroma and grana respectively. 

© Tn grana. 

(d) In stroma. 


What is the main function of dark reactions in the green plastid ? 
©) Usage of ATP to release CO, b) Usage of NADPH, to release co, 
© Splitting of H,O to release O, d Formation of simple sugars. 
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In the green and purple sulphur bacteria, what happens in the light and dark reactions 
“respectively ? a 
T) Formation of hydrogen sulphide and splitting of water. 
(5) Evolving of oxygen and formation of water. 
© Splitting of hydrogen sulphide and formation of water. 
© Splitting of water and formation of hydrogen sulphide. 


@ Which of the following that its occurrence is not related to the presence of NADPH, 


compounds i in the stroma of the chloroplast ? TEA 
b Activation of chlorophyll. 


D Splitting of water molecule. 
©) Formation of ADP d Releasing of oxygen gas. 


Which of the following reactions occurs in stroma and doesn’t occur in grana ? ? 


2) Formation of a 3-carbon compound. 

5) Conversion of NADP into NADPH, 
) Splitting of water molecule. 

T Conversion of ADP into ATP 


In the dark reactions of photosynthesis process, how is PGAL compound formed ? 


(@ By combination of carbon dioxide with water. 
(©) By combination of carbon dioxide with hydrogen. 


©) By production of ATP from ADP 
By reaction between carbon dioxide and chlorophyll. 


(a) ( 


9 In an experiment similar to that of Melvin Calvin, CO, gas containing 160 isotope and H,0 


containing 180 isotope were used, what is the product that is formed after four seconds ? 


a PGAL containing 160 b) Glucose containing 169 
d) PGAL containing 180 


c) Glucose containing 189 


From the opposite graph which represents some Number of 
m . molecules 
products of the photosynthesis process reactions, ATP 
what are the reactions that take place during this stage ? CADP 
2) Formation of water molecule. 
© NADP reduction. 
© Formation of high-energy compounds. |l 
d) CO, reduction. PAA 


What is the number of phosphoglyceraldehyde molecules that are needed to form 


a glucose molecule ? 
94 5 


D2 D3 u 
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Which of the following compounds doesn’t belong to dark reactions’ products ? 
S =n 
1 Formation of ADP b Formation of glucose. 
c Formation of oxygen. d Formation of NADP 


Which of the following compounds are not produced, when exposing the Chlorella alga 
e 
to light for two seconds only ? 


a NADPH, b ATP © PGAL © CH 206 


Which of the following tables summarizes what happens for the compounds sharing in 
** the biochemical reactions of the photosynthesis ? 


Substance! Water ] ADP NADP 


| Substance Oxygen | ADP NADP 
— — + 


F 


Affecting | Synthesis | Synthesis | Reduction Affecting | Photolysis | Synthesis | Oxidation 


Substance Water | ATP 3 NADP Substance| Water ] ATP NADP 
Affecting | Oxidation | | Synthesis | Oxidation Affecting [Phoiysis| i 


Synthesis | Reduction 
d 


(41] The customers in a restaurant observed that one of the dark potted plants inside 
the restaurant was more growing and greener than the other plants, a customer asked 
the owner of the restaurant about the reason, and he answered that he put the remains 


of soda water (sparkling water) in the pot of this plant. So, which of the following can 
explain that ? 


a) Soda water makes the soil more alkaline, leading to an increase in the plant growth. 
b) Temperature of soda water increases the rate of the plant growth. 
€) Evolved oxygen from soda water increases the plant growth, 


d Soda water contains mineral salts and CO, gas which increases the rate of the plant growth. 


If we supposed that a green plant is exposed to a continuous light for 24 hours, which of 
the following graphs expresses the amount of oxygen produced by the plant ? 


Amount Amount Amount Amount 
of oxygen of oxygen of oxygen of oxygen 


Hla. A. B 
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The photosynthesis process takes place through two successive stages of biochemical 


reactions, which of the following belongs to the second stage ? 


The storage of light energy. b CO, fixation. 


Releasing of O, gas. 
J) The occurrence of photosynthetic phosphorylation. 


i i i i arizes the photosynthesis process ? 


° 
Photosynthesis | The storage | | 
process product form 


The conversion of energy 


Glucose 


From chemical to light Starch | 


Starch Glucose 


From chemical to light 


Glucose 


From light to chemical Starch | 


Glucose 


From light to chemical Starch 


Which of the following graphs expresses the amount of the resulted oxygen, if the source 
of light is moved gradually and slowly away from the green plant within 24 hours of 


continuous exposure ? 


Amount 


Amount Amount Amount 
of oxygen 


of oxygen of oxygen of oxygen 


am Distance an Distance Z. Distance [i Distance 


What is the source of glucose that is present in the cell sap of the root hair ? 
1 2) Absorbed from the soil by active transport. 
D) Resulted from the catabolism. 
©) Resulted from the photosynthesis process. 
@ Resulted from the catabolism and photosynthesis processes. 


D 
(4) 


From your study to the following diagram : 
Q D — 
Q— rr yy hlUc Glucose 


(1) To which does no. (1) refer ? © 
6, 
a) ATP 5 H,0 coat 
NADP 


d0, DCO, 
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(2) To which does no. (3) refer ? 
GO NADPH, b ADP 


Questions on 


(©)0, 


d) Electrons. 


(3) Which of the following expresses no. (4) ? 


© NADPH, b) ADP 


(q Electrons. 


(4) To which does each of (X) and (Y) refer respectively ? 


@ Grana / Stroma 
©) Cytoplasm / Grana 


®© Stroma / Grana 
@ Stroma / Cytoplasm 


fas] Æ What is the place of the occurrence of the reduction reactions inside the chloroplast ? 
e 


a) Grana. 
(© Double membrane. 


(5) Stroma. 
(d) Grana and stroma together. 


Æ Which of the fol lowing statements is correct about light and dark reactions ? 


@ The occurrence of light reactions depends on the occurrence of dark reactions. 


©) The occurrence of dark reactions depends on the occurrence of light reactions. 


(©) The occurrence of each of them depends on the other at the same time. 
d) The occurrence of each of them doesn’t depend on the other. 


Æ A type of algae was placed in a medium containing mineral salts and water H,!°0 
in which oxygen 189, is dissolved and a source of carbon dioxide c'4o,, which of the 


following graphs represents the change in the two oxygen isotopes concentration when 


exposed to dark and light periods ? 


The amount 
of evolved O, 


Dark 


Light’ Dark » Light 169, 
1 4 “2 


= "o, 
Time 
0 20 40 60 80 (minute) 
a 
The amount 
of evolved O, 
Dark ee Dari Light’ ug, 
1 
Y io, 
ý pi 
` 
Time 
0 20 40 6D BO (minute) 


The amount 
of evolved O, 


Dark’ Light’ Dark ' Light” 
1 A i aO, 


0 10 40 6 80 (minme) 
b 
The amount 
of evolved O, 
Dark) Light’ Dark | Light 
` ! ' | 
! T L | 
a 10, 
l 


i N, 


0O 2 40 60 8 


Time 
(minute) 
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3% Which of the following graphs represents the change that occurs in the amount of 
o 
one of the affecting factors on the produced substances from the reactions that occur in 


the stroma ? 
Removing Increasing 
co, co, 


Time 


Increasing 
light 


| 


Light 
ben — 


Eg 


PGAL amount 


Time 


PGAL amount 


Time 


D * During the detection of the photosynthesis process, four plant leaves were exposed to 
the Sun and after 24 hours the starch was detected. Which of the following test tubes is 


used to prove that the chlorophyll is essential for the photosynthesis process ? 


Black 
cover 
Liquid 
‘Water Water Water absorbing 
CO, gas 
6 € d 


Æ Which of the following explains the reason for using the carbon isotope instead of 
s 
using the oxygen isotope in Calvin’s experiment ? 


(@ The source of the evolved oxygen is water. 
(5) The raw materials that form the phosphoglyceraldehyde found in CO, only. 


© Oxygen enters in the structure of all the photosynthesis products. 


@ The carbon isotope is easily traced than that of oxygen. 


Questions on 


| Second Miscellaneous Questions 


E Give reason for : the stem of Corchorus olitorius “mulukhiyah" plant has the ability to 
make photosynthesis process, 


In the opposite figure : (1) 
i (a) Determine the types of the main pigments 
that are present in structure no. (5). 

(b) Explain how the processes happening in 
the structure no. (1) are integrated with that 7 ] 
occurred in the structure no. (5). @) (3) 


(c) Mention the number and name of the structure that : 
1. Is present also in the cell nucleus. 
2. Consists of colourless protein substance. 


3. May disappear under certain conditions. 


What happens in case of : the absence of grana from the chloroplasts in a plant ? 


3 
. 

What is the relation between : the molecular structure of chlorophyll and the efficiency 
e. 


of photosynthesis process ? 


What happens in case of : the absence of phloem tissue from the plant leaf ? 
. 


[6] "Oxygen is always resulted from the photosynthesis process in the autotrophic 
e 
organisms". How far is this statement correct ? With explanation. 


a The opposite figure shows an experiment to prove that 
the green plant performs photosynthesis process : 
(a) Mention the mistake(s) in the opposite 
experiment, with explanation. 


(b) After correcting the mistake(s), predict what 
happens in case of : 


> Gas bubbles 
1. Replacing the aquatic plant with a type of aquatic Pure water 
bacteria. Explain your answer, ua 


2. Exposing the opposite experiment to an electric 
lamp instead of sunlight. 
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6 "All types of bacteria are autotrophic organisms". 
g 


How far is this statement correct ? With explanation. 


o "Scientists used some isotopes in illustrating the mechanism of photosynthesis process". 
J 


How far is this statement correct ? With explanation. 


OD "The dark reactions in plant doa’ t need co- -factors". 
How far is this statement correct - explana 


oO What happens in case of : exposing sulphur bacteria to a decrease in hydrogen 


sulphide ? 
The opposite diagram iliustratesa a aR 
Q PP 5 P Molecule (A) 
of important reactions that are occurred pees 
by using energy 
inside the green plant, in the light of Ca) AE 
this, answer the following : p £ E ) 
7 combines with = 
(a) In which part of the plant, the illustrated Sines { Evolved as | 
reactions in the diagram occurred ? L 2 J |? mae 
(b) What happens to (B), when (D) is absent ? And what a re 
is the effect of that on the green plant ? E 
(c) Predict what happens if (E) is not formed, 
ue Explain : the chlorophyll molecules work as energy convertor devices. 
1G) "ATP molecules are formed diseily from the light energy". 
e 
How far is this statement correct ? With explanation. 
E In the opposite figure, a leag p plania was ekposed to 
sunlight with putting a part of one of its leaves inside 
a glass jar that contains a concentrated solution of 
potassium hydroxide, and the other part was exposed 
to light, and after several hours, the formation of Concentrated 
\,  _ solution of 


potassium 
hydroxide 
(absorbs CO) 


starch was detected by using iodine solution on \ 
the two parts of the leaf. What do you expect to 
happen ? i yo your answer. 


G What happens in case aah Sempre the eres of a plant below its suitable value 


(according to photosynthesis process) ? 
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Explain : the ability of plants to fix carbon dioxide (CO,) in the dark, after being exposed 
= 2 
to light. 


18} "The high-energy organic compounds are formed in grana". 
e 


How far is this statement correct ? With explanation. 


The opposite figure illustrates an experiment that 
es 
shows the nature of dark reactions in an alga : 
(a) Determine the mistake in the opposite experiment. 


With explanation. (4) 


peel 


(b) What happens in ease of the absence of factor 
no. (4)? 


The opposite diagram illustrates a part of the plant 
. 
where the photosynthesis process occurs : 


(a) Where do the represented reactions in the opposite 
diagram occur ? 


(b) Determine the type of reaction that occurs in each 
of (B) and (C). 


(c) What is the limiting factor for the rate of reactions in each of (B) and (C) ? 
(d) Deduce the names of (A), (D) and (E) substances. 


Explain : the organic compounds that are formed from the products of photosynthesis 
e 
process are varied. 


The following diagram illustrates some steps of photosynthesis in plant : 
& (a) Deduce the names of substances from (A) : (D). { 

le A A 1 Light reactions =~ B 
© (b) How is substance (E) formed inside the plant ? ae = 
© (c) Suggest the site of (F) inside 


the plant leaf. Explain your answer. 


~ _ inside the a 
je {E | Dark reactions 
chloroplast — we 
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Lesson Two 


New/Types) ofiquestions, 2 


@Understand Apply e> Higher Order Thinking Skills 


Choose two correct answers for the following questions : 


E The photosynthesis process is carried out in two successive stages of biochemical 


e 
reactions, which of the following belongs to the first stage ? 


(2) Carbon dioxide gas fixation. J 3 c0 z 
(© High energetic bonds formation. (d) ADP compounds formation. 


© Chlorophyll molecules activation. 


The opposite figure represents a scientific O, gas Graduated 
experiment for measuring the production rate of z z cylinder 
oxygen gas during the photosynthesis process, 2 
which of the following affects the amount of Light : Glad beaks 
oxygen gas which is collected in the graduated areca 
cylinder ? Water Aquatic plant 
© The height of water in the graduated cylinder. 
®© The height of water in the glass beaker. 
© The volume of aquatic plant. 
@ The time of exposing to light. ©) The volume of glass beaker. 
Choose from the list what suits the spaces : x 
From the opposite figure which illustrates a part X 


Pen (])-+++ takes place in the part (X). 


o 2 
of green plastid : ar 


eee (2)----+~ takes place in the part (Y). 


Splitting of a water molecule 


Formation of tri-carbon n compound 


Oxidation of PGAL compound 


| Oxidation of hes of hexa-carbon compound 


Breaking of ADP molecules 
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da yor thin K 
all types of food 
aa t digested in the 

ame Place inside the ' 
digestive System ? 


Lesson Three 


© The heterotrophic living organism (consumer) obtains its food in the form of Sus 
ready-made organic materials which are usually large and complex molecules, oh 
therefore they can’t diffuse through the cell membranes of the living organism. So, 
the living organism must digest these molecules to benefit from them. 


Digestion 


It is the process of converting the large food molecules (polymers) into smaller ones 
(monomers) by means of hydrolysis, and this process is catalyzed by enzymes, 


e The importance of digestion : 


The breaking down of the large and complex-structured food substances into simpler 
structured and smaller-sized molecules which are easily absorbed by the cells (by 
diffusion or active transport), where the cells use them as a source of energy or to build 
new tissues and continue the growth. 


ə Examples: ` ‘ 
p » Proteins Amino acids. 


Breaking 


» Carbohydrates sä i s: 5 
downiof arbohy Monosaccharides (such as : glucose) 


> Fats Fatty acids + Glycerol, 
f | Enzymes | 

Enzyme 
aa 


It is a protein substance which has the properties of catalysts, as it has the ability to 
activate a parlicular chemical reaction. 
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Chapter 


i Mechanism of the enzyme action 


e Each enzyme activates a particular chemical reaction (specific activation), and this 


reaction depends on : 
- The structure of the reacting molecules (reactants or substrates). 


- The nature (shape) of enzyme. 


e After the reaction is completed, the resulting molecules break away from the enzyme, 


leaving it.in the same form as it was before the reaction. 


O-O- Co 


Enzyme Produets of 
the reaction 


Enzyme Substrate Intermediate 
(Reacting substance) compound 


Enzyme" Products of the reaction | 


—= Unstable intermediate compound = 


Enzyme + Reacting substance 
~ Diagram shows the mechanism of the enzyme action ———— J 


Characteristics of enzymes 
i Do you know...?— 


(1) They are specific : as each enzyme can è From the enzymes that have 
a reversible effect is carbonic 


anhydrase enzyme which 


catalyzes the following reaction in 
th f , ast N 
molecule and the nature (shape) of enzyme na 


concentration of the reactants. 


Roc 
CO, + H,0 EEE HCO; 
P “anhydrase 


accelerate only one type of chemical reactions, 
depending on the structure of the reactant 


(2) Enzymes don’t affect the products of the 
reaction : as they work as catalysts which 
only accelerate the rate of the reaction, until it 


reaches the equilibrium state. 


(3) Some enzymes have a reversible effect : 
As the enzyme that catalyzes the decomposition of | Remembe er r that A 
a complex molecule into two simpler ones, can also | The pH value : 


recombine these two small molecules again to give | Is the measurement that 

| determines the concentration 

T of hydrogen ions (H*) inthe | 

© The degree of the enzyme’s activity depends on : solution to determine whether : 
- The temperature. | itis acidic (pH <7) orbasic © 

- The pH value of medium. la (pha onneutral (pii Z). 


rise to the same complex molecule once more. 
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@ Some enzymes are secreted in an inactive state and they are activated by specific 


substances : 


Lesson Three 


© Example : pepsin enzyme is secreted by the stomach as an inactive pepsinogen which is 


changed into the active pepsin in the presence of hydrochloric acid (HCI) in the stomach. 


HCI acid 


Pepsinogen 11 acid 


(Inactive) 


Pepsin 
(Active) 


Ç Test yourself 


(2) 
Choose the correct answer : 


HCI =“ 


i 


The opposite figure shows protein 
substances in one of the enzymatic 


Prd. 


reactions in the digestive system, which 6) po og? 
of them represent enzymes ? a) ge, go 
(a) (1) and (2). (b) (1) and (3). (©) (2)and (3). @ GB) and (4). 
B Structure of the digestive system in man 
( —_ 
\ 
Tong = 
congue e 
Mouth Seay Pharynx | 
£ | 
Salivary glands “ = 
we | a S — Oesophagus 
Liver. 7 
| 
\ X 
Gallbladder FA 28, Stomach 
- ae g 
Duodenum i 37 OF 
Pancreas 
4 Small | 
Large intestine | 
intestine 
| Rectum 
Anus 
= Digestive system ——___— — 
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The digestive system in man consists of : 


1N i rie 
Small j Large | Anus 


sists of > Mouth) Phi L, Gesphagus Sy Tae 5 
Consist: of jouth: Pharynx = Oesphagas » Stomach intestine J intestine 


| Stages of digestion 


al Buccal digestion | 


Emoun) 
The digestive canal starts with the mouth opening 
which contains : 
P . a . 
@Teeth : that are differentiated into : 
e Incisors : lie at the front of the jaw for cutting food. 


è Canines : follow the incisors to tear food. — Mouth — — 
 Premolars and molars : follow the canines (at the back) for crushing and grinding food. 
ee 
O Tongue: 


e Organ of taste. 
ə Helps in manipulating food and mixing it with saliva to be chewed by the teeth. 


@ Salivary glands : 
© There are three pairs of salivary glands which open into the mouth cavity through 
ducts to secrete the saliva that contains : 
- Mucus that softens food and facilitates its swallowing. 
- Amylase enzyme "Ptyalin" which works in a weak alkaline medium of (pH = 7.4) 
and catalyzes the hydrolysis of starch into disaccharide maltose (malt sugar). 


Amylase enzyme 


ee eens Mal tose Sugar, 
(Weak alkaline medium) 


Starch + Water 
(Disaccharide) 


e 
Q Key Point ...-..------.----------.00---2 ee soso ence eee + 3 
Chewing of food well before the swallowing process leads to its mixing with saliva which 
increases the surface area of the food substance that is exposed to enzymes to facilitate its 


digestion. 


Lesson Three 


(COTS 
e It is a cavity at the back of mouth which leads to two tubes : 
- The first is oesophagus. 

- The second is trachea (which is considered a part of the respiratory system). 
Swallowin 
It is an organized reflex action, where during this process, the top of trachea and larynx 
are elevated together in front of the epiglottis to close over the glottis (the entrance to air 

passage). So, food is pushed from mouth to the oesophagus. 

Do you know...? —- 

e Reflex action is an involuntary fast response for a certain sensory stimulus that is 
occurred without the intervention of will or consciousness. 


q Oesophagus | f Š 


e It follows the pharynx, where it 
passes through the neck and into the 
chest cavity, and extends parallel to 
the vertebral column with 25 cm long. 


laxation 


e It is lined with glands to secrete mucus. 

e It transfers food to the stomach by a series 
of rhythmical muscular contractions and 
relaxations called "Peristalsis" which 
continues along the alimentary canal to 


3 o 83) 
churn and mix food with the digestive juices. Oesophageal peristalsis 


@ Test yourself X 


Choose the correct answer : 


A $ : . The entrati 
1] The opposite graph illustrates the digestion of septate 


starch by the action of amylase enzyme. Which of 

the following statements is correct ? 

@ The concentration of disaccharides at point (a) 
is more than that at point (b). 

@) The concentration of disaccharides at point (b) 
is more than that at point (a). 

©) The concentration of starch at point (a) is less than that at point (b). 

@ The concentration of starch at point (b) is equal to its concentration at point (a). 


Time 


E] The swallowing process is considered a(an) 
(a) voluntary process only. (©) involuntary process only. 
(©) voluntary, then involuntary process. @) involuntary, then voluntary process. 


OERD V ea SH (Le SES) Old hat alad) | 73 


3] Which of the following proves the specificity of amylase enzyme in its work ? 
®© Its digestion to the substances found in rice and indigestion to that found in bread 


Chapter 


or potatoes. 
(©) Its digestion to the substances found in potatoes and indigestion to that found in 


(©) Its digestion to the substances found in bread and indigestion to that found in rice 


or potatoes. 
@ Its digestion to the substances found in rice, bread and potatoes by the same 


mechanism. 


2 | Gastric digestion (Digestion in stomach) | 


q Stomach | 


e It is a dilated muscular sac : 


- It starts with a constricted circular muscle Ocsophagus \ > 
which is the cardiac sphincter that separates Sarlac splinter À À 
the stomach from the oesophagus. Pyloric sphincter JE | 
- It ends with a muscular valve of circular smooth | aN Ze X 
muscle which is the pyloric sphincter that ( C Se oS ach 
separates the stomach from the small intestine. Duodenum muscles 
Stomach - =y 


ə It secretes the gastric juice that is colourless 
acidic liquid which consists of : 
@ Water : with percentage 90% 
@ Hydrochloric acid (HC!) : 
It creates an acidic medium (pH = 1.5 : 2.5) inside the stomach, which leads to : 


- Stopping the action of ptyalin enzyme. 
- Killing the harmful bacteria that may enter with food. 


@ Pepsin enzyme : is secreted in an inactive form called "pepsinogen" and it is 
activated by the action of HCI acid to digest proteins. 


Pepsinogen HCl acid | Pepsin 
(Inactive) (Active) 
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+ Proteins digestion : 
The active pepsin enzyme catalyzes the hydrolysis of protein by breaking certain peptide 
bonds in the long chains of protein to convert them into smaller fragments (chains) of 
polypeptides, 

Pepsin 


Protein + Wat 
rotei ner Tae 


Polypeptides 


1) Proteins are the only food substances which are affected by the gastric juice. 
@ The gastric juice doesn't affect the cells which line the stomach, this is due to : 

- The presence of pepsinogen in an inactive form which is activated only after being 
secreted from the cells of stomach, and when it is mixed with HCI acid in the cavity of 
stomach. 

| - The presence of heavy mucous secretions of the inner wall of stomach which 
protect it against the effect of Seti enzymes. 


@ Test yourself Q 


Choose the correct answer : 
1] What happens during the passage of food through oesophagus ? 
@ The action of ptyalin enzyme stops. 
(6) The action of ptyalin enzyme continues, 
©) The action of pepsin enzyme starts. 
@ The action of ptyalin enzyme stops and that of pepsin enzyme starts. 
| 2 | From the most common symptoms of Gastro-oesophageal reflux is the occurrence 
of an inflammation in the lower part of its lining, which of the following may cause 
that ? 
@) A disturbance in the muscle that controls the cardiac sphincter. 
Oa disturbance in the muscle that controls the pyloric sphincter. 
©)A disturbance in the two muscles. 
@A disturbance in the secretion of HCI acid in stomach. 
| 3 | H. pylori bacteria lead to the occurrence of inflammations in the stomach wall, and to 
survive in the stomach of the infected human, it secretes an enzyme that works on =+- 
(@) stopping the action of ptyalin enzyme. 
®© neutralizing the pH value. 
© digesting the proteins which enter the stomach. 


@ activating pepsinogen. 


Intestinal digestion 


@ smal intestine ) 


e It follows the stomach and consists of duodenum and ileum. 


Chapter 


e Ít is about 8 meters long. 
e It is about 3.5 cm in diameter at its beginning to reach 1.25 cm at its end. 


e It folds over itself, the coils and loops of small intestine are connected together by 


the mesentery membrane. 


Intagration with Physics G 


Light can be transferred to internal components inside the human’s body as the stomach 
| and duodenum for examining and exploration or for surgical operation through endoscopes 
| which depend on the total reflection of light during its work. 


Q Key Point -neee ' 


The presence of the small intestine is restricted on a small area from the abdominal cavity, | 
due to the presence of many folds in it. : 


è The digestive juices inside the small intestine : a group of juices are secreted and work 
on food digestion, which are as follows : 


E Bile juice 
e Ít is secreted from the liver on food during its passage in Q, Key Point 


the duodenum, and it is devoid of the digestive enzymes. E ais 
A T 4 cen NE ee The bile juice is stored 


i 
i 

It converts the fats into emulsified fats, (i.e. dividing the in the gallbladder H 
large masses of fats into small fat globules) to facilitate till secreted in the ‘ 
and accelerate the enzymatic action on fats that don’t duodenum. H 


dissolve in water. 


Fats B! ice | Ẹmulsified fats 


Integration with Chemistry &) 


The breaking down of substrate into small parts causes the increase in the substrate surface 
| area exposed to the reaction which consequently accelerate its rate. 
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E Pancreatic juice : : = 7 
Live 
e It is secreted from the pancreas on food in Xiz 


the duodenum. 
Pancreatic juice contains : 
@ Sodium bicarhonate : | an 


It neutralizes HCI acid and makes Gallbladder “VG A 
the medium alkaline (pH = 8). f 


oh 


\ 
N 


) 


@ Pancreatic amylase enzyme : Liver and pancreas ———__ 
It catalyzes the hydrolysis of glycogen and starch into disaccharide (maltose). 


Pancreatic amylase 


‘(Alkaline medium) — Maltose 


(Malt sugar) 


Starch or glycogen + Water 


e Trypsinogen enzyme : 
It is inactive, but it changes into the active form which is "trypsin" in the duodenum 
by the action of enterokinase enzyme that is secreted by the inner wall of the small 
intestine, where trypsin enzyme catalyzes the hydrolysis of protein into polypeptides. 


Enterokinase 


Trypsinogen Trypsin 
(Inactive) (Active) 
Protein + Water ___ Trypsin > Polypeptides 
(Alkaline medium) bet 
a Key ES acess iene : 


* The pancreatic juice contains inactive trypsinogen enzyme as it doesn’t lead to the lysis 
of the pancreatic tissues which are formed of protein. 
* Enterokinase enzyme plays an indirect role in the digestion proteins. 


@ Lipase enzyme : 
It catalyzes the hydrolysis of the emulsified fats into fatty acids and glycerol. 


Lipase 


i l 
eme A Fatty acids + Glycerol 


Emulsified fats + Water 


Intestinal juice a 


à It is secreted by special cells in the wall of the small intestine and contains ani 
a mixture of enzymes that complete the action of the previous enzymes and end 
the digestion of all food constituents, which are as follows : 
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(1) Peptidases enzymes : 
They are several types, where cach one of them is specialized in breaking the peptide 
bonds that are present between certain types of amino acids in the polypeptide chain to 
give various amino acids at the end. 


Peptidases enzymes 
(Alkaline medium) 


Polypeptide chain Amino acids 


harides into monosaccharides, 


which are, as follows : 

e Maltase enzyme : hydrolyzes maltose (malt sugar) into two molecules of glucose 
(grape sugar). 

Maltase enzyme 


a» Two molecules of glucose 
(Alkaline medium) 8 


Maltose 


e Sucrase enzyme : hydrolyzes sucrose (cane sugar) into glucose and fructose (fruit sugar). 


Sucrase enzyme 
(Alkaline medium) 


Sucrose Glucose + Fructose 


e Lactase enzyme : hydrolyzes lactose (milk sugar) into glucose and galactose. 


Lactase enzyme 


Glucose + Galact 
(Alkaline medium) ose Aciose 


Lactose 


© Enterokinase enzyme : 
It is not from the digestive enzymes, but it acts only as a co-enzyme to activate 
the trypsinogen enzyme. 


a Key Points ..........----------------------2-----2-e-eeee reece k 


» The enzyme which hydrolyzes the disaccharides into identical monosaccharides is 
maltase enzyme. 

* The digestion of disaccharides as sucrose and lactose sugars start and end in the small 
intestine. 


» Sugars are found in blood in a monosaccharide form. 
E a ewes asaese=c anes EE 


@ Test yourself Rm 


Choose the correct answer : 
[1] As a result of an injury in the gallbladder of a person, it had been removed surgically, 
which of the following processes can be affected by this ? 
(a) The removal of amino groups of proteins. 
(©) The digestion of carbohydrates. 
© The breaking down of peptide bonds of proteins. 
@ The digestion of fats. 
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| 2 | A person ate a type of food and it was not affected by the digestive enzymes, until it 
reached the duodenum, what do you expect this type of food to be ? 
@) Plant protein. © Animal protein. 
(©) Carbohydrates. @ Fats. 

@ What is the enzyme that is secreted from the small intestine and completes the action 
of another enzyme secreted from the stomach ? 
(a) Lipase. () Pancreatic amylase. 
(©) Trypsin. @) Peptidase. 

(4 | Which of the following enzymes produces symmetrical and simpler molecules 
through its action ? 


@ Sucrase. (©) Lactase. 


(©) Lipase. @ Amylase. 


Asummary for the digestive juices that are secreted on food in the alimentary canal : 


The juice The secretory organ Site of action Contents 
Mucus. 
Saliva: Salivary glands. Mouth oe f | 
e Amylase (Ptyalin) enzyme. 
See N aera Ber eerie erie I 
e Water. 
Gastric juice : Inner stomach wall. Stomach cavity. e HC! acid. 


e Pepsinogen enzyme. 


Bile : e Contains bile that is devoid | 


Liver Duodenum paces 
of digestive enzymes. 
= +—— = a = | 
Sodium bicarbonate. 


Pancreatic amylase enzyme. 


Pancreatic juice : Pancreas | Duodenum 2 
è Trypsinogen enzyme. 


è Lipase enzyme. 


e Peptidases enzymes, 
Specialized cells in « Maltase enzyme. 
Intestinal juice: the small intestine Tleum 


wall. 


© Sucrase enzyme. | 


e Lactase enzyme. 


| e Enterokinase enzyme. } 
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Asummary for the stages of carbohydrates, proteins and lipids digestion 


along the alimentary canal : 


Carbohydrates 


m a 2 ——> 

| } 

| Amylase (P i 

enzyme in mouth | pancreatice jui 
| ithe duodenum $ | 
Y Y Y 
Lactose Maltose Sucrose 
(Milk sugar) (Malt sugar) (Cane sugar) | 


Lactase enzyme 
in intestinal 
juice in the small intestine 


Y 


Glucose + Galactose 


Maltase enzyme 
intestinal 


juice in the smalt in 


Y 


2 molecules of glucose 


the stoma 


Pepsin enzyme in 


hand trypsin 


enzyme in pancreatic juice 


in the duodenum 


| 
| 
Y 
| Polypeptides 


Peptidases enzymes 
in intestinal 


juice in the small intestine 
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Amino acids 


Sucrase enzyme 
in intestinal 


juice in the small intestine 


Y 


The bile juice that 
is secreted from liver 
and poured into the duodenum 


ates 
Emulsified fats 


Lipase enzyme 
in pancreatic 
juice in the duedenumt 


Y. 


Í Fatty acids + Glycerol 


p Absorption of digested food 


Absorption 


ileum (villi) in the small intestine. 


vn ` 


e By studying the structure of 

the small intestine wall : 

- It was noticed that the inner epithelial 
lining of ileum is folded to form "villi". 

- The inner surface area of small intestine 
reaches about 10 m°, i.e. about 5 times 
the surface area of the human body, due 
to the presence of villi to increase the 
surface area of the small intestine that is 
subjected to the absorption of digested 
food. 


e Structure of villus : 
- Epithelial layer : 
Encloses a lacteal (lymphatic) vessel that 
is surrounded by a network of venous and 
arterial blood capillaries. 


~ Micro-villi : 
They are very tiny projections from 
the epithelial layer of the villus that are 
observed by the electron microscope, 
and they also increase the surface area 


of absorption. 


It is the transfer of the digested food substances to blood or lymph through the cells lining 


Muscles < 


= Villi 


Intestinal wall 


Epithelial layer 


Lacteal 
vessel 


Lymphatic 
vessel 


— Small intestine and structure of villus 
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| Mechanism of absorption of the digested food by the villi 
- The products of digestion are transferred to the blood and lymph by the active transport 
and membranous diffusion. 
- There are two routes through which the absorbed food substances pass in each villus, 


which are : 


@ Blood route : 
e It starts with the blood capillaries inside each villus. 
e Through which water, mineral salts, monosaccharides, amino acids and water soluble 
vitamins pass. 
e These substances are poured into the hepatic portal vein, then to liver and from it to 


the hepatic vein to be emptied into the inferior vena cava, then to the heart. 
(2) Lymphatic route : 
e Through which fatty acids, glycerol and fat soluble vitamins (A, D, E and K) pass. 
e Some of these fatty acids and glycerol may recombine inside the epithelial cells of 
villi to form fats again. 
e The epithelial cells absorb some of the finely emulsified fats that are not hydrolyzed 
by enzymes directly by engulfment. 


e All fats pass into the lacteal vessels inside the villi, then to the lymphatic system 
which carries them slowly and empties them into the superior vena cava, then to 


the heart. 


a Key Points ca 


® The vitamins that are soluble in water are vitamins (B) complex which are (B, , B, 
and B,,) and vitamin (C) which is known as ascorbic acid. 

® Some of the digestion products need energy to force the digestion products to spread 
into blood or lymph through the villi epithelial cells. 

© The inferior vena cava carries completely digested food substances as carbohydrates and 
proteins, while the superior vena cava carries some of the undigested substances as fats 


through the lacteal vessels. 


© The following diagram illustrates the routes of the absorbed food substances in villus : 
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L 
Ç Test yourself 


Choose the correct answer : 


Q 


1] Which of the following transverse sections from a villus represents the correct way for 
the absorption of finely emulsified fats ? 


Chapter 


E Which of the following statements is applied on the inner surface of the small 
intestine ? 
(a) Thin and rich in blood capillaries. 
(©) Thick and poor in blood capillaries. 
(©) Rich in villi and poor in blood capillaries. 
@) Poor in villi and rich in blood capillaries. 


3 | Which of the following food substances doesn’t/don’t reach the blood directly 2 
@) Fatty acids. (6) Amino acids. 
(© Water soluble vitamins. (d) Glucose. 


Metabolism 


Metabolism: 
It is the process by which the body utilizes the digested food substances that had been 
absorbed. 
e Metabolism includes two opposite processes, which are : 


al Anabolism | 


e A process by which the simple and small-sized food particles are changed into complex 
compounds that enter in the structure of the body where : 
- Monosaccharides are changed into starch that is stored in the form of glycogen in liver 
and muscles. 
- The fatty acids and glycerol are changed into fats and stored mainly beneath the skin. 


- The amino acids are changed into different types of proteins in the body. 


A Catabolism 


e A process by which the absorbed food substances (especially glucose) are oxidized to 
produce the energy required for performing the vital activities of the body. 


g ge intestine and defecation E 


e The undigested food wastes rush into the large intestine. 


The lining of large intestine contains many convolutions to 
help in the absorption of water and some salts through it. 


e Food wastes become semi-solid and have a bad odour inside 
the large intestine, due to the presence of some types of 
bacteria in it. 


Anus 
— Large intestine — 


The large intestine secretes mucus to facilitate the passage 
of food wastes to outside. 
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Waste remains are expelled in the form of faeces through anus, as a result of the strong 
muscular contractions of the rectum that accompanied by the relaxation of the two muscles 
of the anal sphincter which are situated on both sides of anus. 


a Key Point 
© Number of sphincter muscles that are included in the digestive system inside 
the human body is four, which are : 


- Ring sphincter muscle (involuntary) that controls the cardiac sphincter. 


- Ring sphincter muscle (involuntary) that controls the pyloric sphincter, 


- Two sphincter muscles (voluntary) on both sides of the anus. 
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Ç Test yourself Cr» 


Choose the correct answer ; 


From the opposite figure, which of the following Stomach 

may represent (X) ? - 

@ Secreting digestive enzymes. Lane ) Mouth 
intestine / 


/ 


(©) The presence of mucus, 


© Performing peristalsis. 
@ The symmetry of pH value, 


Oesophagus 
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Heterotrophic Nutrition 


Questions on Lesson Three 


The questions signed by Se ere answered In detall. @Understand OApply @ Higher Order Thinking Skills ' 


Interactive test 


Mechanism of the enzyme action and buccal digestion 


B The digestion process of food aims to its change into substances which can be - 


a swallowed. b) excreted. c) defecated. d) absorbed. 
2 H i 7 
From the opposite diagram, Enzyme (1) 


Enzyme (2) Enzyme (3) 
Q >O- + @ +® 


what happens to the rate 

of production of (D), if 

enzyme no. (1) is absent ? It will «77777 
cò decrease. d) not be affected. 


a) stop. b) increase. 


From the two following reactions, what c can be deduced fegarding the two enzymes (1) and (2) ? 


[o] 
co, + H,0 > H,co; 


H,CO; 2> CO, + H,O 


@) Enzyme (!) and (2) are the same enzyme. 

(5) Enzyme (2) slows down the production of CO, 

© Both enzymes can build-up macro-molecules only. 
(© Both enzymes break down the macro-molecules only. 


ms What is the first compound resulted from the digestion of polysaccharides in human ? 


3) Glucose. b) Maltose. c) Sucrose. d Lactose. 


8 On eating a piece of bread. which of the following e enzymes will start its action firstly ? 
d) Lipase. 


GD Trypsin. b) Peptidase. c ue 


In which part of the human alimentary canal does the enzyme 2 work efficiently, if 
e 
the optimum pH for this enzyme = 7.5 ? 


GÒ Mouth. 
© Stomach, 


b) Small intestine. 
J) Large intestine. 


Questions on 


Lesson Three 


The opposite graph illustrates the production Concentration 
of substance (X) when the enzyme works on 
a starch solution. What does substance (X) represent ? 
a Lactose. b) Sucrose. 
c) Glucose. (d) Maltose. 


Substance (X) 


Na Starch solution 
Time 


B When having a breakfast meal that consists of eggs, honey and some pastries, what do 
you expect to be digested firstly in the mouth ? 


«) Eggs. (b) Honey. 
c) Pastries. dD Honey and pastries together. 


Q Which tube in the two following figures contains the highest content of maltose after 20 


minutes from the beginning of the experiment ? 


A B C D 
Starch 
Starch i Starch 
solution solution solution 
+ + 
Amylase Amylase 
37T 15°C 
WA (b) B 
(OLS d D 


The following figure shows the effect of an enzyme that works in the human digestive 
* : . . . . 
canal, which of the following decreases the production rate of amino acids ? 


x i | ws = wig 
x kS „| oo” Enzyme works at pH =8 a a a >e 
——— mm 
yg and temperature 37 °C ee E Pe 
Pare 
Polypeptide chain Amino acids 


The removal of the produced amino acids when formed. 


b) Increasing the amount of polypeptide chains. 
© The stability of the temperature at 37 °C, 


W) Decreasing the pH value to 2 
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D In case you eat all the following food, on which one of them can the body depend to form 


the required enzymes to complete the vital processes ? 


a) Rocca. (6) Corn. 
©) Eggs. @ Orange. 


Æ Which of the following figures illustrates a starch molecule, after being digested in 


Gastric and intestinal digestion 


The backflow of the gastric acid to the oesophagus is known as "Gastro-oesophageal 
reflux" and it occurs due to a defect in the sphincter muscle located between 


the « 
(@) oesophagus and stomach. (6) stomach and small intestine. 
© duodenum and ileum. @ ileum and large intestine. 


Why does the action of salivary amylase enzyme is stopped in the stomach ? 
(a) Due to the decrease in the enzyme amount. 
®© Due to changing all carbohydrates into maltose sugar. 
(© Due to the difference in pH 
@ Due to the difference in temperature. 


Which of the following that its digestion may be affected, if the liver is severely 
damaged ? 


@ Carbohydrates. ® Fats. 
© Proteins. @ Disaccharides. 
Which of the following juices where the digestive enzymes are completely absent ? 
@ Pancreatic. D) Gastric. © Bile. © Intestinal. 
Where does the digestion of oils used in preparing meals start ? 
@ In mouth. (Ð In oesophagus. 
(© In stomach. @ In small intestine. 
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Questions on 
(18| Which of the following food substances that its digestion starts and ends in 
© 
the small intestine ? 
(a) Cheese. b) A piece of meat. (€) Peanut butter, (d Rice. 


Which of the following enzymes that bile juice plays an important role in accelerating its 
activity ? 
(a) Lipase. © Maltase. (c) Amylase. @ Trypsin. 


QU Which of the following organs that its infection affects the digestion of each of fats, 
e 

proteins and carbohydrates together ? 

(a) Pancreas. (b Stomach, (c) Large intestine. (d) Liver. 


BI Which of the following enzymes doesn’t digest the same type of food substances ? 
(a) Maltase. (b) Lipase. (c) Sucrase. (d; Lactase, 


Which of the following enzymes doesn’t complete the action of other enzymes or juices 
by breaking down their products into simpler molecules ? 


[Sy 
B 


(a) Lipase. h Enterokinase. (c) Peptidase. (d) Maltase. 


Which of the following enzymes doesn’t produce simpler and symmetrical molecules 
through its action ? 

@ Ptyalin, b) Maltase. (© Pancreatic amylase. (d; Lactase. 
Which of the following enzymes have a role in hydrolysis of glycogen completely ? 
i © Amylase and lipase. ®© Amylase and sucrase. 

(©) Amylase and lactase. (© Amylase and maltase. 


GJ Which of the following doesn’t contain digestive enzymes for carbohydrates ? 
- — 


(a) Saliva, ®© Pancreatic juice. 
(©) Gastric juice. @ Intestinal juice. 


Which of the following isn’t correct about trypsin and pepsin enzymes ? 


() Trypsin enzyme works in an alkaline medium, while pepsin enzyme works in 
an acidic medium. 

(b) Trypsin and pepsin enzymes act on the same substrate. 

(©) Trypsin enzyme works in the small intestine, while pepsin enzyme works in 
the stomach, 

d) Trypsin enzyme is secreted in an active form, while pepsin enzyme is secreted in 
an inactive form, 
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E Where does the protein digestion start and end respectively ? 


© Mouth / stomach. (6) Stomach / ileum. 


€) Oesophagus / stomach. Œ Duodenum / ileum. 


Which of the following contains glands that secrete mucus not enzymes z 
© Stomach. 


V Pancreas. 
@ Small intestine. 


©) Oesophagus. 


Which of the following food elements aren’t affected by the action of the digestive 


enzymes ? 


1) Proteins and minerals. (5) Fats and vitamins. 
©) Fats and proteins. @) Minerals and vitamins. 


Which of the following has a role in the digestion process without secreting digestive 


o 
enzymes ? 


U Liver. ®© Pancreas. 

c) Small intestine. (@) Stomach. 

31) Study the opposite graph, then answer : pH 
- 


(1) If you know that enzyme (C) has an indirect role 
in the digestion process and the action of enzyme 
(A) stops in organ no. (2), therefore what are 
the organs (1), (2) and (3) respectively ? 

I) Stomach / small intestine / mouth. 
D) Mouth / stomach / pancreas. 

©) Mouth / stomach / small intestine. 
@ Small intestine / stomach / mouth. 


wue Bu Hm a oe 


(2) Which of the following activates enzyme (B) ? 
(2) HCI acid. (6) Sodium bicarbonate. 


©) Enterokinase enzyme. @ Ptyalin enzyme. 


The opposite graph shows the relation among Concentration SEES 
3 enzymes that share in digesting a food substance, bas 
what is/are the final product(s) of digesting the food \ oi 

\ e Enzyme 


\ 
\ 7 (A) 


substance which is/are affected by enzyme (A) ? 
W Disaccharide. 
(b) Amino acids. 
© Polypeptides. 
(d) Fatty acids. 


Enzyme 


Time 
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The opposite graph shows the results of an experiment 
i through which the enzyme action was measured at 
different pH values, in which part of the digestive 
canal does this enzyme work ? 
@ Buccal cavity. 
© Oesophagus. 
(©) Small intestine. 


(@ Stomach. 


Questions on 


Enzyme action 


Where are fats completely digested ? 


[a 
B 


G) In mouth, 
(6) In stomach. 
(©) In duodenum. 


@ In small intestine. 


The opposite figure shows an experiment carried 


tua 
Ri 


Starch jj 
' : + 
out in the room temperature, which of the Proteins | 
i on E + K + Test tube 
following substances can be detected in water Simple | 
after 45 minutes ? aia Distilled water 
® Amino acids and simple susars Protein 
(@) Amino acids and simple sugars. digestive Pease eran 
fr P . + enzymes z 
(®© Protein and amino acids. f Sree nly 
pH=8 


(©) Protein and monosaccharides. 


@ Starch and monosaccharides. 


The opposite graph illustrates the effect of pH on the rate 
[6] 
of a digestive enzyme activity, which of the following 
choices represents the substrate and the product ? 


Substrate Product 
Polypeptides Amino acids | 
Proteins Polypeptides 4 
€ 7 Carbohydrates P Maliose 
( d Fats Fatty cidg 


Enzyme 
activity 


Lesson Three 


Chapter 


a1) © Understand OApply ə Higher Order Thinking Skills 


@ The following diagram illustrates the action of a digestive enzyme : 


i A B 
) Sucrase enzyme Sucrose molecule Glucose molecule 
Sucrose molecule Glucose molecule Sucrase enzyme 


Glucose molecule Sucrase enzyme Sucrose molecule 


d| Sucrose molecule Sucrase enzyme Glucose molecule 
1 


38) Æ The purpose from the conversion of milki in the infants’ domach in into coagulated 
ni substance is to make benefit from the -- + that is(are) present in milk. 


a) sugar b) protein ©) mineral salts dJ water 


39) Æ In the light of your understanding to the aea of the enzyme action, which of 
Š the following represents the product of an enzymatic reaction and has the ability of 
specific activation at the same time ? 
a) Pepsin b Enterokinase. 
c) Trypsin. d) Maltase. 


3Æ Which of the following tubes can be used together to form two different solutions that 


digest the egg white ? 


— 


É 


Pryalin Pepsin Trypsin Water Sodium Diluted 
bicarbonate HCI 
solution acid 
(pH=8) (pH=25} 
(1) (2) (3) (4) (3) (6) 


Questions on 


The first solution The second solution 


o A 8) +6) 
(1) + 4) + (8) (2) + (4) +6) 

(2) + (4) +6) 3) +4) +6) 

(3) + 4) + (5) | (+4 +6) 


Æ A sample was taken from the juice that is present inside the pancreatic duct, what is 
the digestive effect of this sample if drops of it are put on protein, lipids and starch 
separately (in suitable conditions) ? 


| | Proteins Lipids Starch 
al i Digested in a lower rat 2 | 
(©) | Digested in a normal rate eee Not digested 


than the normal rate 


Digested in a lower rate 


Not digested 
7 than the normal rate 


Digested in a normal rate 


Digested in a lower rate 


Digested in a normal rate | Not digested 
than the normal rate 


4 


Digested in a lower rate 
than the normal rate 


Digested in a lower rate 


than the normal rate Not digested 


X Which of the following pairs are not similar in their action ? 
T) Pepsin and trypsin. ®© Ptyalin and pancreatic amylase. 
© HCI acid and enterokinase enzyme. (© Bile juice and maltase. 


Æ Which of the following enzymes doesn’t digest the same type of carbohydrates ? 
(2) Maltase. (b) Amylase. (© Sucrase. (q Lactase. 


Æ Which of the following enzymes participate in the digestion of milk ? 
(©) Pepsin — Trypsin - Peptidases — Maltase. ©) Amylase ~ Maltase — Pepsin — Lactase. 
(©) Pepsin — Trypsin — Peptidases — Lactase. (Q) Peptidases — Trypsin — Maltase — Lactase. 


Æ In the two opposite figures, the pH value in the two test 

tubes (1) and (2) is adjusted to be 8, after adding lipase enzyme 

to the two test tubes, what happens to the mixture shape ? \ 
@It changes in test tube (1) faster than test tube (2), 

®©) It changes in test tube (2) faster than test tube (1). 

(©) It changes in the two test tubes (1) and (2) by the same rate, Oil + Waer Oil 


g b + + 
(d) It doesn’t change in the two test tubes. Bile juice Water 
a) (6) 
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Æ The following diagram shows how to extract fructose sugar from com seeds to be used 


** as a healthy alternative for sucrose sugar 


. . . 
Corn Step (1) Step (2) 
b > E » Starch > > Fructose + 
seeds Grinding the seeds Enzyme (A) 
and then i 


S adjusting the p enzyme 


Impurification of seeds from the protein digestive enzymes before starting 

the process ~ 

a) will affect step (1). b) will affect step (2). 

c) will affect both step (1) and (2). d) will not affect both step (1) and (2). 


Æ For treating Dyspepsia (indigestion) cases, the doctor may prescribe capsulated tablets 
i which contain digestive enzymes, in your opinion, why are the tablets capsulated 2 
1 To release the medicine in the stomach before reaching the duodenum. 
5 To release the medicine in the intestine without releasing it in the stomach. 
To release the medicine in both stomach and intestine. 


© To facilitate the medicine absorption through intestine. 


Absorption and metabolism 


Which of the following food substances takes a different route in its absorption ? 
a) Egg white. b) Butter. 
c) Honey. d) Bread. 


D Salmonella bacteria infect human when eating contaminated food or water causing some 
symptoms as diarrhea. Which part of the alimentary canal is most affected ? 


+ Oesophagus. b) Pharynx. c) Stomach. d) Intestine. 


If the lacteal vessels are blocked inside the villi, which of the following nutrients will not 
e 
enter in the blood circulation with a normal rate ? 
a) Amino acids. b) Glucose. c) Fats. d) Fructose. 


Which of the following enzymes won't produce substances that are absorbed by the 
body ? 
a) Maltase. b) Lactase. c) Enterokinase. d) Sucrase. 
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Why does the absorption process of some products of digestion by villi is called active 
LJ 
transport process ? 
Œ Because of the conversion of the large food molecules into small-sized molecules. 


©) Because of the hydrolysis process that depends on enzymes. 


) Because of the need to an amount of energy to be absorbed. 


(© Because of its transfer to the bloodstream. 


What is the name of the process by which the absorbed food becomes a part of the bady ? 
e 


@ Anabolism. b Catabolism. 
© Digestion. Absorption. 


Which of the following is not considered the result for the non-occurrence of digestion 
? process of a food bolus ? 

«) The impermeability of its simple molecules through its cell membranes. 

b) The non-occurrence of the absorption process in the small intestine. 

©) Its presence in the form of wastes in the large intestine. 


d The body benefits from it as a source of energy. 


How many voluntary sphincter muscles are present in the digestive system of human ? 
e ~ 


l b2 3 a4 
Æ The action of each of v is required for the absorption of A, D and K vitamins. 
e 
G) bile and amylase » bile and peptidases 
(©) bile and pancreatic juice d trypsin and enterokinase 


%& Which of the following blood vessels where the vitamin (B) doesn’t pass through it, 
= pond 
to reach the heart ? 
a Hepatic portal vein. b Hepatic vein, 


€ Inferior vena cava. d Superior vena cava, 


Æ Which of the following doesn’t cause the presence of a high percentage of fats in 
a] = 
the wastes of the digestive system ? 


G) Disturbance in the action of pancreas. 
(© Disturbance in the action of lipase enzyme. 
©) Disturbance in the bile juice secretion. 


(d Disturbance in HCI acid secretion, 
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| | “st Miscellaneous Questions 


a What happens in case of ; the absence of enzymes from the digestive System 
~~ — n? 


a What happens in case col: : increasing the temperature of the medium Where 


the enzyme is present ? 


Chapter 


— 


ork in two opposite directions, 


Explain : some enzymes W 
e 


| E What happens in case of + placing a piece of bread in the mouth and chewing , 
it fo 
th 


minutes ? 


B Give reason for : food passes easily in the digestive canal. 
e 


@ What happens in case of : the removal of epiglottis from the pharynx ? 
e 


The opposite figure represents a part of the human 
e 


digestive system : | 
(a) Where does this movement take place in the digestive @ | 
canal ? And what is its name ? ; 
(b) Illustrate the mechanism of this movement. J 
(c) What is the function of this movement in the process | 
| 


of food digestion ? 


| 
| 
j 
| 
| 
| 
j 


B Give reason for : human doesn’t suffer from ulcers in the oesophagus, when eating 4 
0 
foods. y 


Explain : hydrochloric acid plays an important role in the digestion process in stomach, 
e 


[10] What happens if : a person took a high dosage of antacid drug ? 
© 


FE What happens if : the gastric juice contains sodium bicarbonate ? 
e 


From the opposite figure : 
© 
(a) How does structure no. (3) participate in 
the digestion process ? 


(b) What is the functional suitability of structure 
| no. (1)? 
| (c) Show how to control the opening and closing of 
| structures no. (2) and no. (4). 


meats 


i ii Explain : when a person eats a meal that consists of rice, meat and vegetables, 
NORE E the only food substance which is affected by the gastric juice. 


Questions on 


Lesson Three 


LU) What happens if : pepsin enzyme is formed in an active form inside the stomach cells ? 
e 


uJ Give reason for : starch is not digested inside the stomach, in spite of mixing food with 
. 
ptyalin enzyme. 


16 From the opposite figure : 

t z 7 Thermometer 
Correct the mistakes in this figure to make 
the enzyme work efficiently and digest the 


substrate (protein substance) that is present in Buffer solution 


pH=8 Water 
the tube "without drawing". Pepsinogen —| | pam 
Protein 
substance 


Give reason for : the occurrence of stomach ulcer in some cases. 

Explain : the stomach doesn’t digest itself. 

Give reason for : bile juice is not a digestive juice. 

Explain : the activity of liver improves the efficiency of the digestion process. 
What happens in case of : the absence of bile juice from the human body ? 


Give reason for : pepsin enzyme digests protein in the stomach, while its action Stops in 
the small intestine. 


nN w i=} = 
CEEE- E-E) 


What happens in case of : the non-secretion of sodium bicarbonate in the pancreatic juice ? 


w 
bd o 


bo 
"ES 


Give reason for : enterokinase enzyme plays an indirect role in the proteins digestion. 
What is the similarity between : enterokinase enzyme and HCi acid ? 


"Eating fast foods stimulates the activity of peptidases enzymes to digest them". 
How far is this statement correct ? With explanation. 


im) nN 
"Gy Ri 


"The small intestine contains a mixture of food substances, such as polypeptides and 
several enzymes, such as trypsin”. 

Deduce the reason for why trypsin doesn’t affect the polypeptides, although it 
digests the proteins. 


N 
oR 
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P “The degree of hydrogen ion concentration (pH) plays an important role in 
the stages of food digestion" : 
(a) « Illustrate the role of pH in mouth, stomach and duodenum. 
+ Follow up the (pH) role in the whole digestive canal, 
(b) Mention a food substance that is digested at two different pH values. 


The opposite figure illustrates a diagram for the digestive 
J 


system structure > 
(a) Write the number and name of the organ that : 


1.Secretes the protein digestive enzymes. 

2. Doesn’t secrete any digestive enzymes. 

3. Secretes amylase enzyme. 

4. The digestion of carbohydrates occurs inside its 


(b) What is the function of the liquid that is produced by 


part no, (7) and secreted in part no. (5)? 


“The alimentary canal contains enzyme (X) that hydrolyzes molecule (A) into two 
similar molecules of monosaccharides” : 
(a) What is the name of each of enzyme (X) and molecule (A) ? 


(b) In which part in the alimentary canal is enzyme (X) secreted ? And in which part of it 


molecule (A) is formed ? 


Explain : the digestion in stomach is different from that in the small intestine. 
g 


In the opposite diagram : 
(a) What do the letters illustrated in this @ 


diagram represent ? + 
(b) Deduce what happens if (F) is Game) i 
T 


n 
j Ç 
G 
replaced by (E), explain your answer. Sg 
Sucrose 


B 
(c) Determine the sources of secretion of @) 
Nnr 

(E), (F), (G) and (H) in the digestive 


E 


system. A 
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The following diagram shows a summary for the digestion process of food 
e 
substances, complete the diagram using suitable words : 


The food substances 


- eee | = ‘ 
= s | 
ee F E Tor O=] 
4 A oa T 
changed into emulsified fats by digested by digested by 
a wee Ps ————__, 
| Bile juice | | (4) enzyme] l (6) enzyme | 
] — i | ie a | ea 
| eo 
secreted from secreted in eo RA 


pene Ps E EE 
= Q) on. (Stomach } Saliva (- (7) 


Explain : the presence of carbohydrates in the form of monosaccharides in blood. 


S "The activity of enzymes depends on the type of food that the human eats", 
e 
How far is this statement correct ? With eaplangiion, 


36] Give reason for ; the presence of engulfing cells i in the epithelial layer of villi. 


The opposite figure illustrates 
e 


6) r 
the digestion of a part of fats ma Fatty = : 
through the digestive system : O° AR 
a) Weekes (3) 
i fo) 
(a) Write the labels from QF cor a 
no. (1): (6). 


(b) Mention the path of the absorbed substances 2 


Sa 
through the structure no. (6). = T 


38 The following diagrammatic | figure represents the structure of a villus ; O) 
(a) Mention the names of the structures which transport 
the amino acids and fatty acids. 


(b) Which of the two structures no. (4) or (5) contains 
a higher percentage of glucose ? Explain your answer. 
(c) Mention the name of the structure which pours its 
contents in the superior vena cava. 


SEUES > 


Ss 


(d) Ilustrate the function of structure no. (3). (4) 
(e) Compare between : structure no. (1) and structure 6) 


no. (5), "according to : the absorbed substances and their path". 
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§) Explain : the absorption process of some digestion products through the villi is known as 


of 


an active transport process. 


€0 "The inferior vena cava carries substances that are digested completely”. 
e 


How far is this statement correct ? With explanation. 


the important processes that occurs in the human 
body, then answer : 

(a) Mention the names of each of (3), (4) and (5). 
(b) How are (1) and (2) absorbed ? 


(e) Deduce the site of occurrence of this process. 


"The epithelial layer cells of the villi have a role in the digestion process”. 
How far is this statement correct ? With explanation. 


Give reason for : (A), (D), (E) and (K) vitamins pass through the lymphatic route, while 
vitamin (B) passes through the blood route. 


"A man ate a piece of meat” : 
© (a) How does his digestive system digest this piece of meat ? 
© (b) What is the route that the products of the digestion process passed through to reach 


the liver ? 


“A meal consists of bean, oil and bread" : 
o (a) Determine the first place for the digestion of each component of the meal and 
the juice which digests each part. 
© (b) What is the final form for the digestion of these components ? 


s (c) Which route is taken by the glucose sugar to reach the heart ? 


"The completely digested food transfers from the villi of the small intestine to the heart 


through the inferior vena cava". 
How far is this statement correct ? With explanation. 
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Explain : theoretically, human can live without stomach, but he can’t live without small 
e. 


intestine. 


[48] What happens in case of : the removal of ileum from the body of a mammalian animal 
e 


experimentally ? 
What happens if : the metabolism of the absorbed food in the liver is not occurred ? 


What happens in case of : the absence of convolutions from the lining of large 


intestine ? 


"The absorption process that occurs in the small intestine is different from that which 
occurs in the large intestine". 


How far is this statement correct ? With explanation. 
What is the difference between : the lining of ileum and the lining of large intestine ? 


The opposite graph shows 

the percentage of undigested food Eb a ep 

of a meal along the alimentary canal, 

starting from the mouth ; 

(a) What do the parts from (1) : (5) represent ? 

(b) Explain : the decline of the curve at (2) 
and its constancy at (5), although 


the digestive enzymes are not secreted 
in these two parts. 
(c) What is the substance that can be digested at (1) and (4) ? 
(d) Why doesn’t this curve reach the zero point vertically ? 
(e) In which part each of the following occurs : 
1. Absorption of the digested food. 
2. Absorption of water from the wastes of the undigested food. 


3. Stopping the digestion process, 
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Choose two correct answers for the following questions : 


E In the light of your study, which of the following substances that each of the salivary 


(5) Meat. 
(©) Peanut. | 
@ Potato. 


(©) Butter. 


Which of the following is from the results of increasing peristalsis of the duodenum ? 
(2) The bile juice production decreases. 
(5) The pH value in small intestine decreases. 
© The absorption rate of amino acids decreases. 
@ Secretion of sodium bicarbonate increases. 


(©) The absorption rate of glucose decreases. 


Choose from the list what suits the spaces : 


8 From the opposite figure that illustrates a part 
of the digestive system in human : 


By comparing the part (X) with the part CY), it 


“ea 


is observed that 
o Part (X) (en 


o Part (Y) ee (2) 
| Is more coherent 


Doesn’t contain water 


Doesn’t contain mucus 


| The peristalsis in it, stops 
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Feat chahir 1) Nutrition and Digestion 
in Living Organisms ] 


Choose the correct answer (1 : 21) : 


B If we supposed that plant (X) obtains its food in the form of glucose, vitamin (B), water 
and salts. So, which of the following statements is correct ? 


(4) The autotrophic plant contains simple chlorophyll. 

© The autotrophic plant contains chlorophyll (A) only. 

© The autotrophic plant contains chlorophyll (B) only. 

( The heterotrophic plant doesn’t contain chlorophyll (A) or (B). 


The following diagram represents a vital process that occurs inside the human body : 


Protein + HO & (œ) (w) (Œ) (w) 


Which of the following represent (X) and (Y) respectively ? 


(© Peptidases enzymes / polypeptide. 
(b) Peptidases enzymes / amino acid. 


© Trypsin enzyme / amino acid. 


Ù Pepsin enzyme / polypeptide. 


The opposite figure illustrates a unicellular protozoan that 
lives in swamps and ponds water, the arrow shows the transfer 
of molecules (Y) through the structure (X) by eee 
phenomenon. 
©) diffusion 


(6) active transport 


(©) imbibition 


@) osmosis 
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The following figure represents three organs of the digestive system in human : 


Ja D y 


/ Ne 
/ The Jont 
‘Wis from ms \ 
fzcabolian {igestive system \f (participate: \ 
accessories and || in for | 
\ colin | Participates in | phe digestion | partially | 
\P math \ the digestion / \of provi j 


\ inside its \ GES 


The organ(s) that participate(s) in the dividing process of food without reaching the final 
form that will be absorbed is(are) #77777 


©) & @. (5) (2) only. © @) only. ©U) & 3). 
What is the organ(s) that secrets(s) enzymes to digest all the types of food ? 


D (1) & Q). (®@) only. ©@) only. @(Q)&@). 
| 6 | What is the organ(s) that can be removed without affecting the human life p 
@ (1) & (2). S2 only. (© @) only. @)(2) & (3): 


The following figure illustrates an experiment to study a vital process in the plant, 


examine it, then answer : w 


Light source 5 


What is the gas(es) that is(are) collected in structure (X)? 
(® Oxygen. b Nitrogen. 
(© Carbon dioxide. dD Oxygen and carbon dioxide. 
G Which of the following doesn’t Iead to an increase in the volume of the gas(es) collected 
in structure (X) ? 
@ The increase in temperature to the optimum degree. 


(© The increase in concentration of CO, in water. 
© The increase in distance between the light source and the plant. 
@ The increase in light intensity. 
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9 | The opposite figure illustrates the role of an enzyme 


De 
in the digestion process, which of the opposite A) 
structures represent the products of this process ? FER H we D 


ani & w & Sey 
me (EAR) 


®©AandD © 


©EandA © 


oa 


different cells in a green plant leaf ? 


( | Epidermal cell Palisade tissue cell | Spongy tissue cell | 
(@) 0 6 17 


In an experiment similar to that of Melvin Calvin, CO, with IBO isotope and H,O with 
160 isotope were used, what is the product that is resulted firstly ? 


a) PGAL containing 'O (b) Glucose containing 1O 


©) Glucose containing '#O (© PGAL containing '80 


Study the following figure, then answer : 


3 Slet we, Caps? 


Which of the following enzymes affects this compound to start its absorption ? 
a, Amylase. b) Pepsin. 


© Trypsin. d) Peptidase. 
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What is the result of sugar deficiency in the sap vacuoles of Nitella alga which lives in 


Chapter 


a swamp poor in chlorine, although the plant needs it ? 
a) Chlorine absorption increases. b) Water absorption decreases. 


©) Active transport process decreases. (d) Strach production rate increases. 


umber 
of molecules 
some products of photosynthesis process O ADP 


Study the opposite graph which expresses 


reactions, which reaction occurs during 
this stage ? ] 


© H,O splitting. 

(6) NADP reduction. 

© Photosynthetic phosphorylation. 
@ CO, reduction. 


Compounds 


If you know that pepsin enzyme becomes active in a small range of high concentrations 
of hydrogen ions, which of the following graphs expresses the highest rate of pepsin 


activity and (pH) value ? 


The activity 
of enzyme 
The activity 
of enzyme 
The activity 
of enzyme 
The activity 
of enzyme 


Which of the following plants are characterized by high osmotic pressures ? 


@ Normal plants and fresh water environment plants. 
(© Normal and desert plants. 


© Desert plants and fresh water environment plants. 


@ Desert plants and salty water environment plants. 
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What is(are) the compounds that its(their) formation inside the chloroplast is affected by 
nitrogen deficiency ? 


GL Enzymes. b) PGAL 


(©) Glucose. d) Starch. 


What are the food substances that their components are re-built in order to work as 
an insulator which protects the body against cold weather 7 


(a) Vegetables and fruits. b Meat and eggs. 


(©) Meat and vegetables. Peanuts and sesame. 


Which of the following choices shows the changes that occur in the size of corn plant cells 
and their turgor pressure when the sugar concentration increases inside the cells ? 


| | Cells’ size H,O turgor pressure 
D) | Increases Increases 

| b Decreases Decreases 

— — - — 

| € Decreases | Increases 

| i : 


Increases Decreases 


Which of the following pathways represents the flow of electrons during photosynthesis 


process ? 
a) NADPH, -> H,O — Dark reactions. b) O,-» ADP —> Dark reactions. 
© H,O — Dark reactions -> NADPH, d) H,O —» NADPH „—> Dark reactions. 


Fungal infection causes deficiency of the chlorophyll synthesis in the plant cells, which 
of the following happens as a result of this deficiency ? 


() The non-formation of the co-enzymes. 
(5) The non-formation of ATP in light reactions. 


(©) Non-entry of CO, to the stroma, 


Œ Deficiency in the amount of glucose formed from photosynthesis. 
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Answer the following questions (22 : 27) : 


Although the purple sulphur bacteria are autotrophic, they differ from the green plants in 


the photosynthesis process. Explain this. 


What happens if : the number of chloroplasts in the palisade tissue is equal to their 


number in the spongy tissue ? 


The opposite figure illustrates Euglena which is 
a unicellular living organism that is characterized by Eyespot 


the presence of a flagellum for movement, eyespot for light 


sensitivity and also chloroplasts. Nucleus 


In the light of your study : 
Explain the importance of movement for the life of this 


\/ 
N 
organism, Ní ANN 
NI Chloroplasts 


108 | 


x — —- - — - Test a 


“All enzymes of the human digestive system are digestive enzymes". 
How far is this statement correct ? With explanation. 


The opposite figure represents 
a T.S. in a plant leaf, study it, 
then answer : 


(a) The cells of structure (X) are 
barrel-shaped. explain this. 


(b) What is the difference between : structure no. (1) and structure no. (2) in 
the tissue (Y) ? 


The opposite figure represents a part of 
the digestive canal, study it, then answer : 


(a) Deduce the functional suitability of structure no. (1). 


(b) Mention the absorbed substances through structure no. (2). 


Exercise on From the Questions 
Chapter ofthe Previous Year Exams 


Choose the correct answer (1:21): 


1] In the apponi nene, in which tube does the 


®©, 2) 
(5) (3) only. 
©), @) 
©) (2) only. 


Which of the following graphs represents the changes in concentration of an enzyme, 
a protein, and amino acids produced in a test tube? 


Matter Matter Matter 
concentration concentration concentration 
Time Time Time 
Graph (1) Graph (2) Graph (3) 


Graph (2) [E Graph 8) ) 


1 


“ce 


eal al 
i @ j Amino acids f Protein Enzyme 
k 


Enzyme | Amino acids 


® = Protein 
@ ee 


Amino acids Enzyme Protein | 


—— 

nega | — 
Amino acids at Enzyme | 
A 


Co | ron 
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e 


If you know that Ascaris worms can live and feed inside the human small intestine, so 
that these organisms are ............ 


a) saprophytes. b. autotrophs. ©) carnivores. (d parasites, 


In which part of the human alimentary canal does the enzyme work efficiently, if the 
optimum pH for this enzyme is 7.5? 


G Mouth. » Small intestine. 


©) Stomach. d Large intestine. 


The green plants are similar to purple-sulphur bacteria in the ............ 
(4) type of chlorophyll in both of them. 
(b) source of hydrogen required for CO, fixation in both of them. 


© dark reactions in both of them. 


d secondary products of photosynthesis process in both of them. 


Which of the following pathways describes the flow of electrons during photosynthesis 


process? 
a NADPH, H,O — Dark reactions. O, — ADP — Dark reactions. 
H,O — Dark reactions — NADPH, d H,O- NADPH, — Dark reactions. 


B Green and purple sulphur bacteria are from the ... 


parasites. bi saprophytes. 


© carnivorous. d autotrophs. 


B Which of the following elements whose absence doesn’t affect photosynthesis process? 


u Tron. » Phosphorus. 


c Magnesium. d Calcium. 


The process of mixing two different substances is ............ 


a osmosis. b diffusion. 


© active transport. | imbibition. 
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The source of released oxygen in the photosynthesis process is 
6) co, 


© water. 
d NADP 


(© glucose. 


Which of the following represents active transport? 


©) increasing the diffusion of substances against gradient. 
(6) Ions inside the cell more than outer medium. 
© No relation between diffusion of substances and amount of energy. 


@) Liked between diffusion of substances and activity of cell. 


Water vapour transfer from plant to air by ............ 
©) diffusion. d) osmosis. 


(D active transport. (b) imbibition. 


The substance(s) that is/are the fastest to supply the cell with energy is/are 


a) lipids. b) carbohydrates. c) proteins. D water. 


The following graphs describe the relation between rate of anabolism and catabolism in 


3 people differ in age stage : 


Which of the following represents the arrangement of 3 persons from the first to the third? 
O Anabolism rate 


© Catabolism rate 


n 


1 Person 2" Person 3™ Person 


© Childhood - Youth — Elderhood. 
(5) Youth — Childhood — Elderhood. 
(© Elderhood — Childhood — Youth. 
@ Youth — Elderhood — Childhood. 


- Exercise 2 
e 


16] By which process is food moved along the alimentary canal? 


a Assimilation. b Digestion. 


c Ingestion. d Peristalsis. 


A person hasn’t the ability to absorb vitamin K by his villi, you advise him to eat 


a proteins. b) carbohydrates. 


c fats, lipids. d vitamins. 


18] Gallbladder was removed from a person, which of the following is expected to occur ? 


(a, He can’t eat fresh vegetables, 6) He can eat fats in small quantities. 


(©) He can take drinks only. (d He can eat only one big meal daily. 


[19] Which of the following elements is needed by the plant to absorb ions against the 
concentration gradient ? 


a) (CD). b (Fe). 
© (P). d) (8). 

Vitamin B enters to heart via............ 
a lymphatic route. b- superior vena cava. 
© pulmonary circulation. © inferior vena cava. 


Which of the following best explains how enzymes aid digestion ? 


G) Enzymes break down large, complex food molecules into smaller ones which can be 
absorbed. 


(b) Enzymes slow down the rate of digestion, so it doesn’t require too much energy. 


© Enzymes regulate the PH of the digestive system to ensure that it remains at the 
optimum, 


(D Enzymes are released by gallbladder to neutralize stomach acid, 
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Answer the following questions (22 : 27): 


How far is this statement correct , with explanation? " The role of enzymes is 
restricted on digestion of food substances only". 


E +S ES ——~» E+P 


Substrate binding 


Explain : Amylase enzyme is secreted in an active form, while pepsin enzyme is 


secreted in an inactive form. 


Give reason for : the age of root hair doesn’t exceed few days or weeks? 


A meal consists of bean, oil and bread, what is the route that the products of the digestion 
process passed through, in order to reach the heart? (For each component of the meal). 


"The alimentary canal contains enzyme (X) that hydrolyses molecule (A) into two 
similar molecules of monosaccharides". What is the name of each of enzyme (X) and 
molecule (A)? 
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The following diagram represents light and dark reactions : 


(X) ~ Light reactions = (A) 


t 
(B) + ATP 


+ 
Glucose ~ Dark reactions = | (cy 


(a) What does (C) refer to ? 


(b) What is the symbol of the compound which transfers the hydrogen from the light 
reactions to dark reactions? 


Transport in Living 
Organisms 


Lesson 1 Transport in Plant. 


Lesson 2 Human Transport System (Circulatory System): 


Continue : Human, Transport System 
Lesson (Blood Circulation and Lymphatic System): 


> Test on Chapter 2 
> Exercise from the Questions of the Previous Year Exams. 


By the end of this chapter, the student should be able to : 


* Identify the concept of transport in higher » Identify the structure of transport system in 
plants. man. 


+ Deduce the mechanism of transport from * Identify the circulatory system. 


the root to the leaf. e Identify the contents and functions of 


blood. 
e Discover the factors that are responsible 


+ Identify the heartbeat and blood pressure. 
for the ascent of sap. 


« Understand the blood circulation. 
-Ri ize the transport of manufactured 
ra eE te wey eon i manacture « Understand the mechanism of blood clot 


food from the leaf to other parts of formation 


the plant. e Identify the components of lymphatic 


+ Explain the role of sieve tubes in transport. system. 


Lesson One 


rae Pg 


Transportin Plant = 


ə It is clear from our previous studies for nutrition and digestion in living organisms that 
each living organism needs various substances that transport (move) inside its body by 


different means. 


Transport in lower (primitive) plants 


Lower (Primitive) plants (like algae) don’t need specialized transport tissues, as 
the raw materials (carbon dioxide, water and mineral salts) move with the products of 


photosynthesis from one cell to another by di!fusion and 


i Transport in higher plants 


o Gases (oxygen and carbon dioxide) move by 


ə Water, mineral salts and soluble products of photosynthesis are transported through 


specialized vascular tissues which are : 


@ Xylem tissues (vessels and tracheids) 


They translocate water and mineral salts that are absorbed from the soil through 
the root across its different tissues, till they reach the xylem vessels in root, then to 
the xylem of stem, then to the leaves where the photosynthesis process takes place. 


© Phloem tissues (sieve tubes) 


They translocate the high-energy organic food substances (carbohydrates, fats and 
proteins) from the sites of their production (leaves) to the sites of their storage and 
consumption in the different tissues of plant (root, stem, fruits and seeds) through 
the sieve tubes in the phloem of leaf, stem and root. 


Lesson One 


i 


Ç Test yourself 
Choose the correct answer : 
[1] How far are these statements "carbohydrates are the essential substances that the plant 

forms in the photosynthesis process" , "the plant can form proteins and fats through it” 
correct ? 

(a) The two statements are correct. 

(©) The two statements are wrong. 

(©) The first statement is correct and the second statement is wrong. 

@ The first statement is wrong and the second statement is correct. 


[2] Which of the following represent the production and distribution lines in the plant 
respectively ? 
@ Leaves and xylem tissues. © Leaves and phloem tissues. 
© Phloem tissues and leaves. @ Xylem tissues and phloem tissues, 


e We should now study the internal structure of stem to help us understanding the role of 


stem in the process of transportation. 


Structure of the plant stem 


* On examining a cross-section in a dicot plant stem under the microscope, it was found 
that it consists of a group of tissuer, as shown in the following diagram : 


Structure of stem 


Epidermis Cortex Vascular cylinder 
> Parenchyma cells. > Collenchymacells. > Pericycle. 
> Parenchyma cells. > Vascular bundles. 
> Pith. 
> Starch sheath, b Medullary rays. 
i o =- i 
Phloem Cambium Xylem 
Sir ve tubes | Companion Parenchyma Vessels Tracheids Xylem 
cells cells as _ parenchyma | 
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Epidermis { Collenchyma | 


Parenchyma cells | 


Conex 
cells 


nenevell Starch 
eneycie sheath 
Phloem 
Cambium 
Secondary xylem 
Vascular | Vascular | (Metuxylem) 
cylinder ] bundle Xylem 
parenchyma 
Primary xylem 
(Protoxylem) 


Medultary 
rays 


Pith 


Detailed T.S, in a dicot stem to show its internal structure 
and the vascular bundle as a transport system 


elt consists of: | 
One row of adjacent and barrel-shaped parenchyma cells, z 
where the outer walls are covered by cuticle (layer of cutin). Ze mS 
Cortex 


| © It consists of : 
® Collenchyma cells : 
e Description : they are several rows of cells which have 
thickened corners by the deposition of cellulose and SRA 
they may contain chloroplasts. 
© Functions : 


- Act as a mechanical tissue for the support of stem. 
- Take part in the photosynthesis process (in case of the presence of chloroplasts). 
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@ Parenchyma cells : 
® Description : they are several rows of parenchyma 
cells with plenty of intercellular spaces. 


è Function : aeration. 

® Starch sheath : 
® Description : the innermost row of cells in the cortex. pa, 
ə Function : storing and keeping the starch granules. al 


DETTE, vascular cylinder 


9 It occupies a large space of the stem. 


e It consists of : Pericycle Vascular Pith , Medullary 
bundles rays 


a] Pericycle 


© Description : 
- A group of parenchyma cells alternates with groups of fibrous cells. 


- Each group of fibers faces a vascular bundle from outside. 
è Function : makes the stem strong, erect and elastic. 


2 Vascular bundles 


® They are arranged in a cylinder, where each bundle is triangular in shape with its base 
directed outwards. 


e It consists of : 


g Phloem 


è It represents the outer tissue (part) of 
the vascular bundle. 

» Function : transporting organic 
food substances from the leaves 


Xylem 
to all the plant parts. parenchyma 
Primary 
è Structure : it consists of sieve xylem 
tubes, companion cells and phloem = 
parenchyma cells. Vascular bundle in stem 
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Lesson One 


E Sieve tubes 
- They are elongated cells which contain 
cytoplasmic strands without a nucleus. Sive 


Chapter 


- They are separated from each other by tubes ff” ces 
cross-walls that are perforated by tiny j 
pores through which the cytoplasmic 
strands extend from one tube to another, 
these perforated cross-walls are called 


"sieve plates (barriers)". 


Cytoplasmic 
” strands 


| Companion 


cell 


E companion cells Nucleus 
- They are living cells with a nucleus, 
where each cell of them is accompanied 
by a sieve tube. 


+ They contain a large number of ribosomes L.S. in phloem _T.S. in phloem 


and mitochondria which enable them to 
organize the vital processes of sieve tubes. 


Q Key Point ..-------------------------------------+ erence y 


Although the sieve tubes don’t contain nuclei, they are able to transport the food 


substances. 
e- ry 


E cambium ) 


* Description : it consists of one row or more of meristematic cells that are found between 


the phloem and xylem. 
e Function : its cells divide to give a secondary phloem externally and a secondary xylem 


internally, 


(c| Xylem 
o It represents the internal tissue (part) of the vascular bundle. 


e Structure : it consists of vessels, tracheids and xylem parenchyma. 


ə Functions : 
- Translocating water and solutes from the root to stem, then to the leaves. 


- Supporting the stem. 


Lesson One 


E Vessels 


- Structure : they consist of a chain of elongated cylindrical cells that are joined end to end. 


- Steps of their formation : 


Do you know...? —- 
Steps of the xylem vessel formation : 


= El 
— — 
lignin 

[=| 


© The forms of thickening in xylem vessels : 


@ At first, the transverse walls of 
the cylindrical cells have been completely 
dissolved, so the cells become one tube. Plasma 
e The cellulose wall of cells is thickened 
by lignin substance which is 


impermeable to water and solutes. 
Cell wall 


O The protoplasmic contents of cells 
died, leaving a hollow vessel (tube). 

- Numerous pits are scattered all over the vessel 
wall, where the primary wall is left without 
thickening to allow the passage of water from 
inside the vessel to its outside, 

- Strands of lignin are laid down on the inner 
lining of the vessel with various forms, such 


PORT RTT 


as annular and spiral to support the vessel and Annular Spiral Scalariform Reticulate Pitted 
prevent the collapse (curve) of its wall inwards. 


E Tracheids 


They are more or less similar to vessels, whereas 
they appear in T.S. different in being : 
- Pentagonal or hexagonal form. 


> Pits | 
- Pointed (tapered), as the two ends are not opened. 


They are similar to vessels in being pitted. bi 


OTEA 


EE Xylem parenchyma 


- Description : rows of parenchyma cells that are present 
between the xylem vessels. 


Tracheid Vessel 
Xylem components 


Note 


Xylem in the vascular bundles of stem is connected with the xylem of root and leaves. 
Also, the phloem of stem is connected with that of root and leaves. Therefore, there is 
a network of vessels that spreads all over the plant parts. 
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Ey Pith | 
e Description : parenchyma cells occupying the centre of the stem. 


e Function : storage. 


e Description : parenchyma cells extending among the vascular bundles, 


e Function : join the cortex with the pith. 


2 
@ Test yourself i | 
¿ Choose the correct answer : i 
@ Which of the following isn’t from the functions of the stem’s cortex ? 
Supporting. Transport. Ph : : 
(a) Supporting © p © otosynthesis. © Storage, 
| 2 A plant was placed in water containing red dye for 24 hours, then it was 
| after those several sections of the stem were taken. Which of the foll remove, 
illustrates that ? owing figurs 


000 


Mechanism of tr I 
P 
ansport in higher plants I 
| It include: tw fferi ri re 
S o di erent processes, which are : | 
p ater and . 
The trans; ort of w. from 


| 

salts fr | i 

- Om the root to the leaf. | the manufactured food i 
E | the leaf to all the plant parts 
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| First Mechanism of water and salts transport from the root to the leaf 


Xylem is responsible for the translocation of water and salts from the root to the leaves by 
forces acting on the ascent of this sap. 


| Forces acting on the ascent of sap in the plant 


Root pressure 


Capillarity 
theory. © 9 theory. 
From the most important 


theories that explain the 


ascent of water in plant are : 
Cohesion - Adhesion 


(2) Q -Transpiration pull 
theory. 


Imbibition 
theory. 


4 Root pressure theory 


e If the plant stem is cut very near (close) to the soil level, 
we can see the exudation (exit) of water from the stump 
(cut stem). This phenomenon is known as exudation 
which occurs, due to the force or pressure that is arisen 
in the root, as a result of its absorption of water by 
osmosis phenomenon, and this is called "root pressure". 


e The root pressure causes water to be forced vertically 
upward through the xylem vessels, but it stops after a short 


distance, as at this level, the opposing pressure of the water column in xylem vessels has 
become equal to the root pressure. 


Exudation phenomenon 


Defect of the theory 


s Experiments had proved that the root pressure theory couldn’t explain the ascent of water 
to high-levels in tall trees, because : 


- Root pressure doesn’t exceed 2 atm in the best conditions. 
- Gymnosperm plants (Conifers), such as Pinus have no root pressure. 
- The root pressure is affected quickly by the external factors. 


integration with Physics 


The atmospheric pressure is the weight of the air column whose cross-sectional area is 
the unit area and its height extends from sea level to the top of the atmosphere. 
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2 \mbibition theory P 


e The walls of xylem vessels consist of cellulose and lignin that have a colloidal nature which 


has the ability to imbibe water. 
This phenomenon explains the transport of water along the cell walls, until it reaches 
the walls of xylem vessels and tracheids of the root, and from it to the rest of plant parts. 


Defect of the theory 
e Experiments had proved that the imbibition phenomenon has a very limited effect on 


the ascent of sap, because the sap ascends through the cavities of xylem vessels and not 
along their walls only. 
3 Capillarity theory _ 
ə Water rises by the capillarity phenomenon in the capillary tubes, such as the xylem vessels 


whose diameter ranges from 0.2 mm to 0.5 mm. 


Defect of the theory 
e Capillarity phenomenon is considered a weak secondary force for the ascent of sap, as 


the finest capillary tube doesn’t allow the rise of water more than a height of 150 cm. 


4 Cohesion - Adhesion - Transpiration pull theory 


The two scientists H.H. Dixon and J. Joly in 1895 established the principles of 
the cohesion - adhesion - transpiration pull theory, where they proved that "water is 


pulled by the leaf, due to the consumption of water in the metabolic processes, 


transpiration and evaporation in leaves". 


Adhesion force between 7 
Cohesion force among 
water molecules 


water molecules and 
the walls of xylem vessels 


Transpiration pull 
originated from 
> the continuous 
transpiration 
process 


- Diagram illustrates the cohesion - adhesion - transpiration pull theory 
oè The theory is summarized in that the water column rises in the xylem vessels depending 


upon three forces, as shown in the following table : 
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The force 


9 


Cohesion force among the 


The evidence on the 
presence of this force 


The presence of 
a continuous column of 


molecules of water inside the n a 
5 wi 5 e vessels, 
xylem vessels and tracheids. ater inside th 
Q9 Water column is held 
Adhesion force between the continuously against 
water molecules and the walls the effect of gravity. 


of xylem vessels. 


9 


Transpiration pull which 


originated from the continuous 


transpiration in the leaves. 


The conditions needed for 
water to have a high pulling 
force in the xylem vessels 


The tubes must be free of any 
gases or air bubbles to avoid 
the break and descend of 

the water column. 


ə Walls of the tubes must 
possess an adhesion force to 
attract water (colloidal nature). 


The presence of continuous e Tubes must be capillary. 


attraction of the water 
column upward. 


Proving the theory validation 


The plant physiologists had proved that these forces are the main forces that work on 
pulling water in the stem for a very high distances which reach about 100 m. 


Note 


When some seedlings are transplanted from a nursery to an open soil, they fail to grow, 
if they exposed to Sun for a long time without planting, because of the entry of gases 
or formation of air bubbles inside the conducting tubes (xylem vessels and tracheids), 
causing the break of cohesion of water column molecules inside these tubes, preventing 
the arrival of sap and finally the seedlings wilt and die. 


| Path of sap ascent from the root to the leaves 


Transpiration current 


Root hair 
absorbs water 


Cutin 


Lr is ars 


j 
Lignin circle 


Xylem vessel 


Stem xylem 


Root xylem 


Upper epidermis 
‘dlisade tissue 


Leaf 


Diagram illustrates the ascent of water through xylem vessels 
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Chapter 


@ Leaves lose the water vapour that is present in the air 


chambers in the transpiration process through the The transpiration pull 
stomata which lessens the water concentration (humidity) | that is originated from the 
in the air chamber above the stomata in the leaf. transpiration in the leaf will 


not only pull-up water from 


@ The air chambers pull water from the cells of mesophyll 
the vascular cylinder of root, 


tissue that surround the stomata to compensate their 


+ 


lateral pull of water from 


process. A 
the root hairs. 


© The water content of the mesophyll tissue cells will 
decrease and their sap concentration will increase. 


© The mesophyll tissue’s cells will attract water from the surrounding cells, till reaching 
the xylem vessels in the venules and veins, then finally from the midrib of the leaf. 


@ Water that is present in the xylem vessels will be subjected to a great pulling force, 
therefore water will ascend through xylem vessels and tracheids of both stem and root, 
as they are connected to each other. 


Ç Test yourself Or» 


Choose the correct answer : 
@ What happens to the root pressure rate, on increasing the concentration of salts in soil ? 
@) It decreases. (6) It increases. ©) It is not affected. @ It vanishes. 
B Which of the following plants isn’t exposed to exudation when its stem is cut close to 
the soil surface ? a 
(@) Maize. ®©) Bean. © Pinus. @ Wheat. 
3] Which of the following statements doesn’t agree with the nature of cellulose ? 
(@) It has a colloidal nature. 
(O) It is a supportive substance. 
© Hs presence is limited on the walls of xylem vessels. 
(d) It is a permeable substance for water and solutes, 
Ø Water in plant translocates .......... 
@) faster at noon and slower at night. Ó) slower at noon and faster at night. 
© slowly at noon and night. @ very fast at noon and night. 
@ Which of the following plants would you expect that its leaf stomata found on the 
upper surface only ? 


© Bean. ® Corm. © Water hyacinth. © Camphor. 
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| Second Transport of the manufactured food from the leaf to all the plant parts 


To feed the buds, flowers and fruits. 


Lesson One 


Upwards 


The phloem translocates the manufactured food "sap" 
(which consists of high-energy organic substances that are 
produced by the leaf during photosynthesis) in all directions : 


Downwards 


To feed the stem and the root system. 


Path in one Path in both 
direction directions 
Water and salts High-energy 


organic substances 


Vig Photosynthesis 
products 


Water and 
mineral salts 


i] Role of sieve tubes in the transportation of ready-made food substances 


s Experiments had proved the role of sieve tubes in the transport of ready-made food 
substances to all the plant parts, as follows : 


mo Experiment 1 The two scientists Rapeden and Bohr in 1945 


1. Steps : 


(1) They supplied a green bean leaf with CO, containing a radioactive carbon ('4C), in order to 
carry out photosynthesis process. 
(2) They traced the path of the radioactive carbohydrates in the plant. 


2. Observation : 


(1) The plant produced radioactive carbohydrates. 
(2) Carbohydrates were translocated upwards and downwards in the stem. 
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BEÔ Experiment 2E 


ə He used an aphid insect (that feeds on the ready-made food of plant) to collect 
the contents of sieve tubes and identify these contents. 


a = 2 
D2 
@ AO Aphid insect 
Vascular bundle 
Cortex Epidermis 


Mittler’s experiment 


L. Steps : 
(1) The insect was allowed to insert its piercing mouthpart into the tissues of plant, until it 
reached the sieve tubes. 


(2) He separated the whole body of insect from its mouthpart during its feeding. So, he 
managed to collect a sample of the sieve tubes’ contents, then he analyzed the sample. 


(3) He sectioned the region of plant tissue where the proboscis of insect was inserted. 


2. Observation : 


(1) Food passes through the mouth of insect to its stomach. 
(2) The sample of sieve tubes consists of organic substances (sucrose and amino acids) 
which are manufactured in the leaves. 


(3) The proboscis appeared to be inserted in a sieve tube of the plant phloem. 


3. Conclusion : 


The sap that was absorbed by the insect is the sap of phloem which is transported to all 
the plant parts through the sieve tubes. 


al 


Mechanism of organic substances transport in the phloem 


è In 1961, the two scientists Thain and Canny could see long cytoplasmic threads which 


contain organic substances inside the sieve tube, and these threads extend from one tube to 


another through the tiny pores of sieve plates. The active circular movement of cytoplasm 

inside the sieve tubes and companion cells that transport the organic food substances is 

known as "cytoplasmic streaming". mae 
e Therefore, we can explain the mechanism of organic substances transport q 


in the phloem on the basis of cytoplasmsic streaming, as follows : Beds 


(1) The organic substances are translocated from one end of the sieve tube to the other end 


during the cytoplasmic streaming. 


@ These substances pass to the neighbouring sieve tube through the cytoplasmic threads 


which pass from one tube to another through the pores of sieve plates. 


ə They explained that the process of transportation in the phloem is an active process, as 
this activity needs energy carrier (ATP) molecules which are formed abundantly in 
the companion cells and transport from them through the plasmodesmata that connect 
the cytoplasm of companion cells with the cytoplasm of sieve tubes. 


The evidence of the validity of the cytoplasmic streaming theory is : 


è When the temperature is decreased or in case of oxygen deficiency in the cells, 
the cytoplasm movement and its streaming in the sieve tubes slow down, and the active 
transport process in the phloem is reduced. 


a Key Pont coca ere eee de 


When the soil is saturated with water as a result of the excessive irrigation for the plant, 
the transport process decreases in phloem, because the excess water replaces the air that 
is found among the soil particles. Therefore, the oxygen decreases or vanishes in the plant 
cells, leading to the slowing down of the cytoplasm movement and its streaming in the 
sieve tubes, and the active transport process decreases. 


Lesson One 


@ Test yourself Cr 


Choose the correct answer : 
What is the rate of the occurrence of transport process in the plants that live in moderate 
regions with respect to the plants which live in cold regions ? 


@) The rate is higher. ® The rate is lower. 
© The rate is equal. @ The rate can’t be predicted. 
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Questions on Lesson One 


The questions signed by SS are answered In detait, | ® Undersiand OApply So Higher Order Thinking Skills ' i 


Multiple Choice Questions boa ts 


+ Transport in lower (primitive) and higher plants. 
* Structure of the plant stem. 


a In the opposite table : | Living | Mechanism of transport 
Which of the following living organism | ame il 
organisms represent (X), (Y) x) | The raw materials are transferred by | 
and (Z) respectively ? _ | diffusion and active transport. | 
GD Hawk — Bean — Spirogyra. | Gases are transferred by diffusion, 

j {Y) | while raw materials are transferred | 


b) Bean — Spirogyra - Hawk. through specialized transport tissues. j 


(©) Spirogyra — Bean — Hawk. 
© Spirogyra ans Gases and food substances are 


D Hawk ~ Spirogyra — Bean. (Z) transferred through a specialized 
transport system. 


Chlamydomonas alga shares Spirogyra alga in that each of them ~~ 


© contains specialized transport tissues. 

(5) transfers gases to it from the surrounding medium by diffusion. 

© transfers the digested food substances through it by active transport. 

@ transfers gases and digested food substances through it by diffusion and active transport. 


On staining a transverse section of a dicot plant stem with iodine solution, which of 

the following appears with dark blue colour ? 
a) Xylem vessels. b) Companion cells of phloem. 
c)Cambium. (J) The innermost row of cells in cortex. 


(4) Each of the xylem tissue and the phloem tissue performs the transport process in plant, 

which of the following statements represents the best description for this process ? 

@) Xylem transports water upward, while phloem transports food downward. 

©) Xylem transports water and salts upward, while phloem transports the ready-made sap 
downward. 

© Xylem transports water and salts, while phloem transports the ready-made sap. 

@ Xylem transports the ready-made sap upward, while phloem transports water and 
salts downward. 
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Æ Which of the following statements doesn’t agree with the cells forming the outer layer of 
os —— 
each of the plant stem and leaf ? 


G One row of parenchyma cells, 
(© Adjacent barrel-shaped cells. 
(©) Coated cells with a layer that is impermeable to water. 


(d) Barrel-shaped cells that have a storage function. 


© Which of the following participate(s) mainly in the transport of water in the plants stems ? 
e 
u) Xylem tissue. b Vascular bundles, 


©) Vessels only. d Tracheids only. 


Which of the following describes the structure of the stem in a dicot plant ? 
& It contains a ring-shaped vascular bundle. 
b) It contains central vascular cells. 
© It contains several layers of xylem that are surrounded by a ring of phloem. 


CD It contains vascular bundles that are scattered through the pith tissue. 


© The following figure shows a group of cells that are adapted to perform a certain function : 
z (1) What do the cells no. (1) and (2) represent respectively ? 
G Vessels and tracheids. 
(b> Sieve tubes and companion cells. 
‘© Epidermal cells and cortex cells. © 
(D Sclerenchyma cells and medullary rays. 
(2) What is the function of cells no. (1) and (2) 7 
G Transporting food substances. 
(b) Transporting water. 
©) Manufacturing food. 
d Storing food. () 
(3) Cells no. (1) share cells no. (2) in «--- 


2) performing photosynthesis process. 
b) their transverse section. 
© their thickening with cutin. 


d the stages of their formation. 
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(3) 


(o) In the opposite figure : 
(1) What happens if tissue no. (1) w 


is removed ? 


(® Xylem will not be formed. 


(B) Phloem will not be formed. 


@ Each of the xylem and phloem will not be formed. 
(2) Why is tissue no. (2) considered non-living ? 
(2) Because it is a xylem tissue. 


(® Because its cell walls are thick. 
© Because its cells don’t contain nucleus or cytoplasm. 


@ Because it can’t absorb water. 

(3) Which of the following is considered from the functions of tissue no. (3)? 
(2) Transporting water and salts only. 
(6) Transporting high-energy food only. 
© Transporting water, salts and high-energy food to all the plant parts. 
@ Storing food. 


Which of the following doesn’t consist of parenchyma cells ? 
= Ee 
G) Stem’s epidermis. b) Leaf’s epidermis. 
(©) Cambium tissue. d) Stem’s pith. 
From the opposite figure : 
Ey 
(1) What does letter (Z) represent ? 


[C] Sugar solution 


i ley 
> LX 1 Glucose | Water 
(4) Companion cell. | Z-DNA Producing cell 


| 
| 
a: ni e 
(5) Sieve tube. | i 
(© Xylem vessel. 1” Pol 
í 


@ Root hair. \_Strach storing 


ir 
YARI cl 
(2) What does letter (L) represent ? 
(@) Companion cell. 
(5) Sieve tube. 
(© Xylem vessel. 
(d) Root hair. 


Questions on 


The opposite figure represents a section in a plant stem : 
e 
(1) What is the number of the tissue that is specialized 


: i a) 
4 3-02 
6 oe 
in transporting the organic food substances to / 
the different plant parts ? i 
IN X 
y (3) 


@ (1). O2. 
= = (4) 
©). A. 
(2) What is the number of the tissue that shares indirectly in the transport process ? 
@ (1). ©) (2). 
wo (3). D4). 


What is the similarity between the xylem tissue and phloem tissue in plants’ stems ? 
G) The walls of their cells contain cutin. 
(b) Each of them is arisen from the same type of cells. 
(© Each of them transports the high-energy substances. 
(J) Each of them transports the low-energy substances. 


EE The two following figures illustrate two transverse sections in the tissues that transport 
water and the tissues that transport sucrose in two plant parts : 


ap) (3) 


(1) Which of the following tissues transport water ? 


Gò (1) and (3). ®© (2) and (4). 

© (2) and (3). @ (1) and (4). 
(2) Which of the following tissues transport sucrose ? 

(1) and (3). © (2) and (4), 

© (2) and (3). (cd) (1) and (4). 


Which of the following do you expect to happen, when removing the active meristematic 
cells from a green herbaceous plant stem ? 


© Water and salts transport stops. b. CO, gas evolving stops. 
) Photosynthesis process stops. 


a 


e 


Formation of specialized vascular tissues stops. 
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Æ How far are these statements “water transport process in plant takes place through 


° 
a group of living tissues", “organic food substances transport process in plant takes place 


through a group of non-living tissues" correct ? 
GD The two statements are correct. 


(5) The two statements are wrong. 
(©) The first statement is correct and the second statement is wrong. 


@ The first statement is wrong and the second statement is correct. 


Æ Which of the following tissues is present in the plant stem and isn’t present in 


the leaf ? 
(a) Xylem. D Phloem. 
© Cambium. I Epidermis. 


F Æ If you have two plants of the same type, through which of the following sections you 
can determine which plant is older than the other ? 
© A longitudinal section in the midrib of the leaf. 
D A transverse section in the leaf. 
© A longitudinal section in the stem. 
GD A transverse section in the stem. 


Æ Which of the following tissues have the ability to divide ? 
‘b) Xylem vessels. 


GD Tracheids. 
| Companion cells. 


(©) Sieve tubes. 


Æ The opposite diagram shows the relation between 
the sieve tubes, xylem vessels and companion cells, 
which of the following choices in the following table 


represents the symbols (a : e) ? 


| a b c | d | e 
Pah in Bol 
m Ab: f 
GD Companion cells | Cytoplasm Sieve tubes | omae Xylem vessels 
| l! nucleus | 
Sieve tubes Cytoplasm | Xylem vessels l 


(©) [Companion cells | Nucleus 


Xylem vessels 


| bsence of 
| secs | Sieve tubes Sap vacuole | Companion cells 


@ Xylem vessels 
= cytoplasm 


Ẹ Sieve tubes Mitochondria Companion cells | Nucleus 


ae 
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Questions on 


6 In the opposite figure, when removing a ring from 
the plant’s trunk, which of the following is expected to happen ? 


(4) Water will not reach the roots. 
Œ Water will not reach the leaves. 


= Cut ring Xylem 
(©) Dissolved solutes will not reach the leaves. econ { i il 
(© Amino acids and sugar will not be transported to roots. a 

ii noem 


Mechanism of transport in higher plants 


E) inthe opposite figure : 
F (1) Which of the following won’t happen on removing structure no. (2) ? 
& The tissue will lose its source of energy. 
(b) The tissue won't be able to divide. 
(©) The growth of the tissue will stop, 
(D The tissue changes into xylem tissue. 


(2) Structure no. (1) shares structure no. (2) in containing -- 


G ribosomes, (> cytoplasm. 
(©) mitochondria. GD nucleus. 


(3) Which of the following substances pass(es) from cell no. (1) to cell no. (2) 
through the cytoplasmic strands ? 


(a) ATP o> Salts. 
(> Water. (> Glucose. 
£) When air bubbles entered in the xylem vessels, the plant loses +-+- force. 
. 
Go adhesion » pulling (© cohesion d root pressure 


Which of the following determines the rate of water movement from the roots to 
[E 


the leaves ? 

G Water absorption through the root hairs’ cells. 
(b) The low pressure of water fullness in leaves. 
C) Water diffusion through stomata. 


(D Water evaporation from the mesophyll tissue cells. 


Which of the following substances have the ability to absorb water, but they are 
. 
insoluble in it ? 


+ Cellulose and cutin. b Pectin and suberin. 


c Pectin and lignin. 1 Cellulose and subrin. 
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TA Which of the following factors helps in accomplishing the cultivation of a plant in a pot 


oO 


after keeping it in a glass of water for two days ? 


(© Leaving the plant exposed to the Sun for a longer period of time. 


5) Planting its roots in a moist soil. 


(©) Planting its roots directly in a dry soil. 


(©) Covering the vegetative system with a bag before its planting. 


Which of the following statements doesn’t agree with the nature of lignin ? 


It is a substance with a colloidal nature that has the ability to imbibe water. 


(© It may take many shapes, such as spiral and annular inside the xylem vessel. 


‘It is a supportive substance that strengthens the xylem vessel and prevents its collapse. 


d) It is a permeable substance to water and solutes. 


28) If the following diagram represents the direction of movement of food substances inside 
a tree, which of the following choices in the table expresses (A), (B) and (C) correctly ? 


Inorganic 
(A) substance 
(A) 
(©) Root 
t 

D l Leaf 
(c) Leaf 
G) Root 


(B) Organic substance 
[ (B) (C) 
Stem Leaf 
| Stem Root 
Root Stem 
| Leaf Stem 


(C) 


Which of the following graphs illustrates the relation between the transpiration rate and 


the water flow in the stem during the first day hours ? 


Water flow Water flow 


Transpiration 
rate 
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Water flow 


Transpiration 
tale 


Water Mow 


‘Transpiration 
rate 


‘Transpiration 
rate 


Questions on 


Which of the following doesn’t agree with keeping the water columns held continuously 
f inside the xylem vessels of the plant ? 
G) The adhesion force among water molecules. 
© The presence of cellulose substance in its structure. 
© The presence of lignin substance in its structure. 


Œ) The xylem vessels are devoid of bubbles. 


From the opposite figure : 


(1) Which of the following produces the energy required for @) Spongy 
t Ussue 


the sugar transport through the plant ? al 


a (A). b (B). 
© (©). d (D). 
(2) Which of the following contain the highest a ele 3 


Root cell 


concentration of sucrose ? 
DA). b (B). 
©(C). a (D). 


Which of the following the colloidal nature of xylem vessels’ walls doesn’t play a role in it? 
GO The occurrence of imbibition phenomenon. 
$ The presence of cohesion force. 
©) The existence of water columns held against the effect of gravity. 


d) The presence of adhesion force, 


Which of the following graphs shows the relation between the rate of the sap ascent 
in plant (Y) and the rate of photosynthesis (X) ? 


A m 


E) Which of the following elements is/are not found in the food of aphid insect, when it is 
examined ? 


a) Amino acids. » Fatty acids. © Sucrose, Water. 
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Which of the following works on increasing the active transport process in 


LJ 
the phloem ? 


(®) Decreasing the temperature and oxygen deficiency. 


Decreasing the temperature and increasing oxygen. 


© Increasing both the temperature and the concentration of oxygen. 


Td Increasmg Me Te i Terr. 
| 


p 3% From the opposite graph, what is the letter ee Night | 
"representing the rate of sap (water and salts) ascent E Daylight 
in plant during the day compared to the night ? 
@ (1). 
DW. 
© (3). | 
DA. os 


j @G) A) 


Æ A plant was irregated using water containing radioactive hydrogen isotope CH), and 
the plant was put in normal conditions with respect to light, after several days where will 
we find CH) ? 

a) In xylem only. 
c) In xylem and phloem. 


b) In phloem only. 
d) In leaves’ air chambers. 


38) Æ A farmer sprayed the cotton crop leaves with an insecticide, how can this insecticide 
reach the roots of this plant after its diffusion into the plant tissues ? 
@ By diffusion through xylem. 
() By active transport through xylem. 


(©) By diffusion through phloem. 
@ By active transport through phloem. 


Æ What is the main source of energy that helps in the ascent of water in the plant stem ? 
J 
(©) The difference in osmosis between the sap that is present in the cell and water that is 


present in the soil. 
(© The absorbed heat from the Sun. 
(©) The light absorbed by chlorophyll. 
@ The combustion of sugar that resulted from photosynthesis. 
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Lesson One 


| Second| Miscellaneous Questions 


"The Spirogyra alga contains developed vascular bundles", 
How far is this statement correct ? With explanation. 


Write what this statement indicates : "Non-living plant structures whose inner surface 
nature is different from one plant to another". 


From the opposite figure : 
(a) What is the importance of structures no. (2) and (4)? 
(b) What is the role of plasmodesmata 
between the two structures no. (1) and (4) ? (4) 
(c) What happens in case of the absence of 
structure no. (3) ? 


What happens in case of : the absence of meristematic cells from the stem 
of a new dicot plant ? 


Explain : the root cells obtain their food, although they don’t contain chlorophyll and are 
not exposed to light. 


Explain : although xylem vessels and tracheids are non-living tissues, xylem tissue 
contains nuclei. 


The opposite figure represents two structures for transporting 
water and salts in the plant : 


(a) Deduce the reason for non-collapsing of the wall of structure 
no. (1) inward, 

(b) Determine which of the two structures no. (1) or (2) 
has a greater role in the transport process in the plant. X) 
Explain your answer. 


(c) Structure no. (1) is characterized by several characteristics 
that had a role in explaining the forces which work on 
the ascent of sap in the plant. Explain this "two points are 
enough". 


(d) What happens in case of the absence of structure (X) ? a) 


Chapter 
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@ Deduce how the following structures are suitable for their functions : 
(a) Xylem vessels, "two points are enough". 
(b) Tracheids. (c) Phloem. 


19) "In plants, there are tissues that are related to the transport function". Determine : 


(a) The name of these tissues. 
e transported through these tissues. 


(c) The transport direction in each of these tissues. 


The opposite figure illustrates the internal > 
structure of the plant stem : 
(a) What is the function of the two structures 
no. (3) and (5)? ©) 
(b) Determine the name and number of the non-living 9 
structures that are penetrated by living cells. 
(c) The presence of the parenchyma tissue sites are an 
numerous in this figure. Illustrate this. 
a3) 


Explain : there are many supportive cells for the cotton plant stem that differ in their sites. 


The opposite graph illustrates the relation between the Height 
water height in xylem vessels and the diameter of these m 


vessels using a physical property : 
2 


(a) Explain the curve (AB). A 
(b) Why didn’t the curve elevate above (A) ? l he 
(c) What do you expect to happen if the diameter of ji gaia 


the vessels was more than ! cm ? 


[© Give reason for : the hydrogen bonds that bind the water molecules with each other have 
a role in the ascent of the sap in plant. 


Give reason for : the nature of xylem plays a role in the ascent of water inside the xylem vessels. 
Q 


"Water is transferred from the root to the leaves, according to the following arrangement : 
i e gi 
cortex — stomata — mesophyll tissue — root hair — xylem". How far is this statement 
correct ? With explanation. 


Explain : the radioactive elements have an important role in studying the transport 
g 
process in bean plant. 


142] 


LJ 


ta 
EN 


Questions on 


The opposite figure illustrates a diagram for the xylem vessels 

in a dicot plant : 

(a) Mention three forces acting on the ascent of water in xylem, 
in the light of your study for the theories of the sap ascent in 
the plant. 

(b) Deduce the functional suitability for : 
Structures no. (2) and (4). 

(c) What happens in case of cutting 
the plant at part no. (3) ? 


"Bean plant absorbs water and mineral salts by roots, and obtains carbon dioxide 
gas through stomata". In the light of this : 


(a) Mention the site in which carbon dioxide gas diffuses. 


(b) Follow the route that is passed by water, salts and carbon dioxide, till reaching 
the site of their consumption in the plant. 


(c) Determine the type of compounds that are formed as the final products. 


"Capillarity phenomenon and transpiration process play an important role in water 
movement through the plant". Illustrate which of these two processes participates 


more in the movement of water upward in the tree trunk. Explain your answer. 


"The mechanism of transporting organic materials in phloem has been explained on the 


basis of cytoplasmic streaming”. How far is this statement correct ? With explanation. 
What is the relation between : companion cells and cytoplasmic streaming movement ? 
What is the relation between : obtaining oxygen and transport process in the plant ? 
Explain : the transport process in plant is affected by external factors. 


Give reason for : the slow movement of cytoplasm and its streaming in the sieve tubes 


may occur. 
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Choose two correct answers for the following questions : 


o From the opposite graph, what do you expect that the (X) axis represent ? 


EMER Nees streaming process 
D) The soil type. 
(© The salts concentration in the soil. 


@ The soil water content. 


(©) The oxygen concentration. en 


Which of the following statements are correct about transport in plant ? 


© 


(@ Sucrose sugar moves in both directions in phloem. 

(b) Sugars only transfer in phloem. 

© Water only transfers in xylem vessels. 

@ Transport process in phloem needs the presence of ATP molecules. 


© Transport process in xylem needs the presence of ATP molecules, 


Choose from the list what suits the spaces : 


From the opposite figure which illustrates the 
’ internal structure in a new dicot plant stem : 
The tissue that contains high content of 

carbohydrates is : (1) ee 


e The tissue that has a supporting function is : -== (2) 
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Human Transport System 
Lesson Two. (Circulatory System) 


e Animals obtain their requirements of energy in the form of food which is digested, then 
soluble food substances are absorbed, but the problem of their transport and distribution to 
various tissues which are far away from the surface of absorption still remains. 


- In small animals (as Protozoa and Hydra) : 
Both respiratory gases and food substances are transported by diffusion, therefore these 
small animals don’t need specialized transport systems. 

- In bigger and more complicated animals : 
Diffusion is not sufficient for the transportation of food and oxygen to various tissues. 
Therefore, the presence of a specialized transport system is essential in these animals. 


a Kay Poe eee ne ey eee eee Pee 


The transport process in the living organism depends on the degree of its evolution and its 
body complexity. 


è Transport in human : 


The process of transport in the human body takes place through two systems which are 
closely connected with each other, these systems are : 

- Circulatory system (Blood vascular system). 

- Lymphatic system. 


Circulatory system 


Circulatory system in human is considered from the closed type, as the heart 
and blood vessels are connected together in a complete cycle through which the blood 
passes and never get out from it to the body cavity. 
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Heart Blood vessels 


First Hear 


| Description 


è It is a hollow muscular organ which lies nearly in 


the middle of the chest cavity (slightly towards the left). 


è It is surrounded by the pericardium membrane 


to protect the heart and facilitate its action (movement). 


è The heart beats (contracts and relaxes) regularly 
throughout the whole lifetime. 


{| Structure 


® The heart consists of 4 chambers. 


Heart inside the chest cavity 


The hea 
a divided TL 


Transversely into 


+ + 


Atria (Auricles) Ventricles 
The upper two The lower two 
thin-walled muscular thick-walled 
chambers which muscular chambers 
receive the blood. that pump the blood. 
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Longitudinally into two sides 
by means of muscular walls 


‘ + 


Right side Left side 


Each of them has an atrium and a 
venrticle that are connected together 
through an opening which is guarded 
by a valve with thin flaps. 


Bee 
è Heart valves which include : a 
Type Location Function 
Q Lies between the right 
Right tricuspid valve rium and right ; 
(consists of 3 flaps): ventricle. Allows the blood to pass from the atrium to 
the opposite ventricle in one direction, 
@ Lies betweenihe a it prevents the blood to return back to 
Left bicuspid valve left atrium and left theatrum, 


"Mitral valve" ventricle. 
(consists of 2 flaps) : 


® Present at the Allow the blood to pass from the two 
Semi-lunar valves Connection of the heart — ventricles to inside the arteries in one 
“Aortic valve & with both the aorta and direction, (i.e. they prevent the blood to return 
pulmonary valve” : the pulmonary artery. back to the two ventricles). 


P Aora 
Superior 
vena cava 
Pulmonary artery 


. n _, Pulmonary veins 
Sino-atrial P 
node 
Pulmonary 
Right atrium (Semi- lunar) 
~ valve 
Atrio-ventricular Left atrium 
node x 
Aortic 
(Semi-lunar) 
valve 
Tricuspid E 
valve Bicuspid 
valve 
Left 
ventricle 
Inferior 
vena cava 


Purkinje fibers “ 


Right ventricle 
d His fibers 


Structure of the heart 
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© The rhythmic and regular heartbeats are originated from the cardiac tissue itself, 
because the cardiac muscle is spontaneous, as well as it had been proven that 
the heart continues beating regularly, even after it has been disconnected completely 


from the body and from the nerves that are connected to it. 


E origin of heartbeats 
o The regular rhythm of heartbeat is related to the presence of sino-atrial node which is : 


- A specialized bundle of muscular fibers that is buried in the right atrial wall and near to 


the site of its connection with the large veins. 


- Considered the pacemaker of heart, as it beats Note } = 


with a regular rate of 70 beat/minute (normal In the human normal age, the heart 
beats by a range of 70 beat/minute, | 

| therefore it pumps 5 liters of blood 

| in each minute which is equal to the 


total amount of blood in the body. 


rate), and it is connected with two nerves that 


affect this normal rate, which are : 
» A nerve that decreases the rate of heartbeats | 
is known as 


"Parasympathetic nerve" 
< A nerve that increases the rate of heartbeats is known as 
"Sympathetic nerve". 
So, the number of heartbeats changes according to the physical or psychological states of 


the body, for example : 


“The rate 
Decreases of heartbeats Increases 


During sleeping. - eile after waking up. 
— In sadness states (grief). - Joy states. 
-= Performing vigorous physical 


| efforts. 
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E Mechanism of heartbeats 
@ Sino-atrial node sends the contraction impulse spontaneously, therefore it 
stimulates the muscles of atria to contract. 


© The electrical nerve impulse reaches the atrio-ventricular node that is present at the site 
of connection of atria with ventricles. 


© The impulse spreads rapidly from the 


n z E Sino-atrial 
atrio-ventricular node through special ai 
fibers (His fibers), then spreads 
2 3 Atrio-ventricular ae 
from the inter-ventricular septum to node _ His fibers 


the wall of both ventricles through 
purkinje fibers, where it stimulates 


eir muscles to contract. ves 
i t Purkinje fibers 


Mechanism of heartbeats 
f Sound of heartbeats 
e We can distinguish heartbeats into two sounds, as follows : 
1) Long and low-pitched (Lubb) sound : due to the closure of the two valves between 
the atria and ventricles during the ventricular contraction. 
@ Short and high-pitched (Dupp) sound : due to the closure of the aortic and 
pulmonary valves during the ventricular relaxation. 


Lesson Two 


9 Test yourself en 


Choose the correct answer : extra 
wie 
1 | Study the opposite graph which illustrates 100. B 
te q 9 i 80 zA D 
the rate of heartbeats of a person during lca T = 
the day. What is the time period that represents 40 
20 
performing that person a physical exercise ? o Pay 
ours 
(@)AB (b) DE ©BC ®©cD 
B What is the reason for the return back of a part of the blood to the left atrium 
during the contraction of the ventricles ? 
(©) Narrowing the mitral valve. (b) Narrowing the pulmonary valve. 


© The mitral valve regurgitation (backward flow). 


(©) The pulmonary valve regurgitation (backward flow). 
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second Wee 


è The blood vessels in the human body include : 


, z \ Blood 
\ Arteries ] Veins \ Capillaries 


e a eee 
i] Arteries ` 


e They are vessels that carry the blood from the heart to the other body parts and usually 
found buried among the body muscles. 


o All arteries carry oxygenated blood, except the pulmonary artery which comes out from 
the right ventricle to the two lungs, carrying deoxygenated blood. 


o The artery wall is built up of three layers, as follows.: 
- Outer layer : it consists of a connective tissue. 
- Middle layer : it is relatively thick and 
consists of involuntary muscles which 
contract and relax under the control of 


(epithelial layer) 


nerve fibers, thus it can pulsate. 


~ Inner layer (Endothelium) : it consists (amen ye 
of one row of thin epithelial cells that is 
topped with elastic fibers which provide Outer layer 
the artery with the required elasticity aceite 
to be able to push the blood during the 
contraction of ventricles. Structure of the artery and vein 


2] Veins 


© They are vessels that carry the blood from all the body parts to the heart. 

They carry deoxygenated blood, except the pulmonary veins which open in the left 
atrium (auricle), carrying oxygenated blood. 

o The vein wall is composed of the same layers of artery, but : 
- The elastic fibers are rare. 
- The middle layer is less thick. So, the vein wall is thinner than that of the artery, and it 


doesn’t pulsate. 
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© There are valves in some veins that allow the 
passage of blood in the direction of the heart and 
prevent its back flow, such as the limbs veins that 
are near to the skin surface, and the sites of these 
valves can be observed in the arm veins, when 


the arm is tied tightly with a bandage (tourniquet) 


above the elbow. ‘ : 

R 5 William Harvey tbn Al-Nafis 
This was done by the English doctor 

"William Harvey" who had studied the blood circulation in the 17" century after being 


discovered by the Arab doctor “Ibn Al-Nafis" in the 10" century. 


g Capillaries 
o They are tiny microscopic vessels which connect the artery branches 


(arterioles) with the vein branches (venules). 


e This fact had been discovered by the Italian scientist "Malpighi" at 
the ends of the 17" century, and thus he completed the work of doctor 


"Harvey". 


eè Blood capillaries spread in the spaces 
between cells of all the body tissues to be 
able to reach all the cells and supply them 


with their requirements of food and oxygen. 


è Its wall : it is very thin, consists of one 


cellular layer (whose thickness is about 


Connection between the arterioles 
and venules by the blood capillaries 


0.00001 mm), and it is considered one 
row of thin epithelial cells with tiny pores 
between them which facilitates the quick 
exchange of substances between the blood i G 


and cells of tissues. 


Enlarged blood capillary 
ə Its diameter : ranges from 7 : 10 micron. 
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Chapter 


33 From the previous, we can compare between arteries, veins and E: 
blood capillaries, as follows : fee 
P.O.C. arteries Veins Blood capillaries 


Structure Consists of three layers : 


Has the same structure 


of the - Outer : connective tissue. of the arterial wall, Consists ot onerow 
wall: - Middle : thick and consists but has less elastic of thin epithelial cells 
of involuntary muscles. fibers (rare) and the with tiny pores between 
- Inner : one row of epithelial middle layer is of lower them. 
cells that is topped with thickness. 


elastic fibers. 


Wall z A rigs ; — r 
z Thicker than veins. Thinner than arteries. Very thin. 
thickness : 
4 
Ability to 
y Pulsate Don’t pulsate. Don’t pulsate 
pulsate : 
` Si i al 
Absent (except in the ile elec ee 
Valves : beginning of the aortic and Boe Absent 
x especially those that are 
pulmonary arteries). : 
present near the skin. 


Direction From heart to all the body From ail the body parts | From the arterioles to 


of blood : parts. to heart. the venules, 
Oxygenated blood in 
the arterioles (except 
7 f 7 A the arterioles inside | 
e PVC 
ype o eoxygenate vo the lung), and 


Oxygenated blood (light red), (dark red), except 


carried 
earth except the pulmonary artery. the pulmonary veins. deoxygenated blood 
in the venules (except 
the venules inside the 
Jung). 
| | a, & ates 
Location: Found buried among the body | Some of themare | Spi na eats 
muscles, present near the skin. Emong Sex 2 5 
the body tissues, 
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oO Life application.: ------------------------- 
x It is better to withdraw a blood sample from the vein than the artery in most 
medical tests, due to several reasons, which are : 

* The vein is located near the skin surface, while artery is buried and located deeply 
and far away from the surface. 

* The vein is wider than the artery. Therefore, the vein contains a larger amount of 
blood. 

* The pressure in the vein is less than that in the artery. Therefore, the needle 
prick location during the withdrawal is healed faster than the artery after taking 
the sample. 

* The artery contains the blood that carries oxygen and different nutritive elements, 
while the vein contains blood with carbon dioxide and the cell's wastes. So, 
withdrawing from the vein is better than that of artery for estimating the efficiency of 
the vital organs. 


Q Test yourself ea 


Choose the correct answer : 


Which of the following blood vessels contains the highest level of O, and the lowest level 


of CO, ? 
@ Aorta. (b) Pulmonary artery. 
© Superior vena cava. @) Inferior vena cava. 
third Weer 7 
9 It is considered the principal medium in the transport process. a 


o Colour : red viscous fluid. 
e PH : equals 7.4 (weak alkaline). 
o Volume : about 5 - 6 liters of blood are present in the human body. 
o Structure : fluid connective tissue that consists of : 
- Plasma. 
- Red blood cells (corpuscles). 
- White blood cells (corpuscles), 
- Blood platelets. 
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hapter 


iB | 
a Plasma 


o It is the interstitial substance in blood. 
o It represents 54% of the blood volume and consists of: 
- 90% water. 
- 1% inorganic salts, such as Ca?*, Na*, Cl” and (HCO,) salts. | 
-7% proteins, such as albumin, globulin and fibrinogen. 
- 2% other components, such as the absor ‘ood products (sugars i 
acids), hormones, enzymes, antibodies and wastes (urea). 


12| Red blood corpuscles (Erythrocytes) (RBCs) 


o Number ; they are considered the most ne 
abundant blood cells, as the body of : a io ©) ©) ©) 
- Adult male contains 4 : 5 million cell/mm* of the blood. aie 
- Adult female contains 4 : 4.5 million cell/mm’ of the blood. 


o Description : round-shaped corpuscles and biconcave. 


o Origin : they are formed in the bone marrow Note rs 
of the adult human, where 100 million new red "After the breaking down of old red 
blood cells are produced every minute to replace blood corpuscles, the body restores | 

the proteins that found in RBCs to 

use them in the formation of the bile 
juice which plays an important role 

in the digestion of fats. 


the old ones. 

o Average age of the cell ; doesn’t exceed 4 
months, where they spend circulating inside 
the blood circulation about 172,000 times. 

o Destruction site : they are destroyed after ending their short age in the liver, 
spleen and bone marrow. 

o Structure : enucleated cells (have no nucleus) contain large amounts of " haemoglobin" 
which consists of protein and iron, and it gives the blood its red colour. 


o Functions : 


(1) Transporting oxygen from the two lungs to all the body parts, as follows : 
- The haemoglobin in the red blood corpuscle combines with the oxygen that is present in 
the two lungs to form a new light red substance “oxyhaemoglobin" (arteries blood). 


- The oxyhaemoglobin leaves the oxygen, when it reaches the different body cells and 
changes into haemoglobin again. 
@ Transporting carbon dioxide from all the body parts to the two lungs, as follows : 


- The haemoglobin combines with the carbon dioxide that is present inside the body 
cells to form a new dark red substance "carbo-aminohaemoglobin" (veins blood). 
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- Carbo-aminohaemoglobin leaves carbon dioxide, when it reaches the two lungs and 
changes into haemoglobin again. 


(sin has sa inte, combines With Co, 
S5  yanging ino ~~. “Yo, vody cells. chang; 
~ -h Pa w, 
Cy Mp > KIN 
Oxyhaemoglobin | Carbo-aminohacmoglohin] 
F 7 x — 
Lay ae o, „e * Ie ae Cos . s$ 
he Wo lungs, changin 


body celts, chantl®? 


Diagram shows the function of RBCs 


Integration with Physics gA 


The physical properties of the oxygenated haemoglobin 
is different from that of the deoxygenated one, where 
the first passes red light rays and absorbs the infrared 
radiations more than the other, So, it is the scientific 
idea that the action of the pulse oximeter device based 
on, where this device allows the passage of two types 


of radiations around one finger to reach a photoreceptor = 

in the other side that analyzes the ratio of red light 

(passing through the oxygenated haemoglobin) to the ratio of infrared radiations (passing through 
the deoxygenated haemoglobin) to give the reading of the oxygen saturation in blood that ranges 
between 95% to 100% in people who don’t suffer from lung diseases. 


Bll White blood corpuscles (Leucocytes) (WBCs) 
ə Number : they are about 7000 cell/mm} of blood, and this 
number increases during diseases. 


e Description : colourless and nucleated corpuscles with many d 
shapes (have no specific shape). (5) SA 


» Origin : they are formed in the bone marrow, spleen and 
lymphatic system. 


ə Average age of the cell : some of their types live for 13 : 20 
days. WBCs 

o Functions : there are many types of leucocytes, where each type has a specific function, but 
their main function is the protection of the body against the infectious diseases, as follows : 
- Attacking microbes (by surrounding, then engulfing them). 
- Stopping the foreign substances that are produced by microbes in blood. 
- Getting rid of dead cells and other wastes. 
- Producing antibodies through specific types of white corpuscles. 


Chapter 
N 
| 
| 
| 


Note = TeS 7 
The white blood corpuscles circulate continuously in the body, streaming along the walls 
of blood vessels, as well as they have the ability to spread among the cells of blood 


capillaries walls. 


4 | Blood platelets | apga 
o Number : 250,000 platelet/mm’ of blood. Ga 


o Description’: non-cellular and very small-sized particles. 


Aa 


ə Size : about one fourth of the RBCs a | 


o Origin : produced from bone marrow. p JA D ¥- <A ! 
| 
| 


o Average age of blood platelets : live nearly for 
10 days, as they are regenerated continuously. 
ə Function : play an important role in the blood clotting process after the injury. 


Blood platelets 


jlobulin 


90% Water 


1% Inorganic salis pampe 


| 2 Oter cormponenis ay, \bsarbed foo 
— products 


Blood platelets 
250,000 plateletfmm? | 
White blood corpuscles 

7000 celtimm’ 


if Y 
| \ Red blood 
corpuscles 4:5 
| muillion’mm 
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platelets, as follows : 


Lesson Two 


From the previous, we can compare between RBCs, WBCs and blood 


P.O.C, RBCs WBCs Blood platelets 
ca Bone marrow, spleen and 
Origin : Bone marrow, p pony pea Bone marrow. 
lymphatic system, 
i i i Don’t have a specific | i 7 
shape, as there are many | 
| types of them. i | 
Biconcave round-shaped Non-cellular and | 
calls small-sized particles. | 
Shape: ‘ | 
| 
i PAN A 
f ` N oor 
) DD AETA 
` a y QI 
; “4 ee | | 
| | 
Number/ Adult male ie X million cells, | 7200 cells and this 
mm? of dul al = ` | number increases in case 250,000 l 
blood: Adult female of diseases 
4:45 million cells. j g | 
— ` as L i ee l 
Average 120 days Some types live for About 10 days, as 
they are regenerated 
age: (doesn’t exceed 4 months). 13 : 20 days. | continuously 
lo Protecting the body H | 
| through: | | 
o Transport O, from thetwo | - Attacking microbes. | 
lungs to the different body | - Stopping the foreign : zi 
hie | substances that are Play an important role in 
Function : a 3 produced by microbes. the blood clotting 
e Transport CO, from the | - Getting rid of dead cells! process after injuries. 
different body cells to and wastes. 
the two lungs. | ~ Producing antibodies 
through specific types of | 
white blood corpuscles. — 
Red, due to the presence | 
Colour : i 
of haemoglobin substance. | Cotouciess — 
Presenceot Enucleated Nucleated 
nucleus ; 


Chapter 


Ç Test yourself Goren 


Choose the correct answer : 
ET) What is the percentage of blood corpuscles and blood platelets in human blood ? 


(@) 10% ©) 46% ©) 54% @ 90% 
B From the opposite figure, what is the function 
Ol cells 
@) Transporting O, 
® Transporting hormones. > (X) 
(©) Blood clotting. 


@ The resistance of diseases. 
a] To know the regularity of the glucose level in blood for diabetic patients, the level of 
glucose that is linked to the haemoglobin (glycated haemoglobin HbA Ic test) must be 


measured Every sss 
@) 10 days. ©) 20 days. © 4 months. © year. 
| Blood clot oa 
oP j ic} 
è It occurs when a blood vessel is cut or teared. Do you know...2 E 
è Importance of clotting : protecting blood © Stages of the blood clot formation : 
by preventing bleeding, in order not to lose 
=] [>] 
a large amount of it which may expose Pa od aA SO A 
? ae z352 OOo S38 


the body to a shock that is followed by death. 
è Factors of coagulation (clotting) of blood : en oo 

z i S I) 

@ Exposure of blood to air. 


@ Friction of blood with a rough surface, 
such as destroyed cells and vessels. 


&> 
| Mechanism of blood clotting E, z — 


e In case of the presence of blood clotting factors, its steps are as follows : 


@ The blood platelets form a protein substance with the destroyed cells (at the injury site) 
called "thromboplastin". 


Clouing 


actors im blood Thromboplastin 


Blood platelets + Destroyed cells = 
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@ Thromboplastin stimulates the conversion process of prothrombin into thrombin in 


the presence of calcium ions (Ca**) and blood clotting factors in plasma. 


Prothrombin Thromboplastin Thrombin 


a . r Pa I a fac! z, 
(Protein secreted by the liver with the help See apolo (Active enzyme) 


of vitamin (K) and poured in the blood) 


Ə Thrombin catalyzes the conversion of fibrinogen into fibrin, 


Fibrinogen Thrombin Fibrin 
(Soluble protein in plasma) (Insoluble protein) 


© Fibrin precipitates in the form of a network of microscopic interlacing fibers in which 
the blood cells are aggregated, forming a clot which blocks the cut in the damaged 
blood vessel to stop the bleeding. 


| Reasons for the non-clotting of blood inside the blood vessels 
@ Blood flows normally inside the blood vessels without slowing down. 
@ Blood platelets slide easily and smoothly inside the blood vessels without being broken. 


(3) The presence of heparin substance that is secreted by the liver and prevents 
the conversion of prothrombin into thrombin. 


@ Test yourself Qe 


Choose the correct answer : 

1] Which of the following is expected to be a reason for haemophilia (blood liquidity) 
disease ? 
(@) Increasing the calcium level in blood. 
(6) Increasing the level of vitamin (K) in blood. 
(€) Increasing the blood platelets level in blood. 
@ The absence of one of the blood clotting factors from blood. 

B Which of the following substances can be used to prevent the clotting of blood 
samples in the tubes, during carrying out the laboratory tests ? 


(a) Thromboplastin. (©) Prothrombin. 
© Fibrinogen. @ Heparin. 
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l Functions of blood 


e The blood has several functions, due to its unique structure, which are as follows : 


It transports the digested food substances, excretory 
nitrogenous compounds, hormones and some enzymes 
(active or inactive) by the plasma. 


© Transportation 


ə It regulates the processes of metabolism. 
It keeps the body temperature at 37°C. 
(2) Regulation ~> o It regulates the internal environment (homeostasis) of body, such 
as (osmotic potential, amount of water and the value of pH in 
the tissues). 


e It protects the body against the invasion of microbes and 
pathogenic organisms through the white blood corpuscles. 
© Protection > s lt protects the blood itself against bleeding by the help of blood 
platelets which play an important role in the formation of 
blood clot. 


| Blood pressure pE 


è Blood circulates within the arteries, veins and minute blood capillaries by 
the heartbeats, but : 


- It passes smoothly and easily in the arteries and veins. 


- It doesn’t pass smoothly and easily in the minute blood capillaries, due to their resistance 
against this heavy viscous fluid. So, it needs a pressure which is called "blood pressure". 


The blood pressure increases ) The blood pressure decreases » 


On the contraction of the two On the relaxation of two ventricles, and the 
ventricles (heartbeats). So, blood pressure decreases as we go far from the 
the highest blood pressure is arteries that are near to the heart, till reaching 
measured in the arteries that are its minimum value in the venules and blood 
near to the heart. capillaries (about 10 mm Hg). So, the returning 


back of the blood in veins to the heart depends on 
the skeletal muscles that surround the veins and 
the valves that are present in these veins. 
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| Measurement of blood pressure 


© The blood pressure is measured by means of mercuric instruments called 
"sphygmomanometers", which give two numbers : 


- Upper number : measured during the ventricular contraction (systolic) which represents 
the maximum blood pressure. 


- Lower number : measured during the ventricular relaxation (diastolic) which 
represents the minimum blood pressure. 


9 Example : the normal value of blood pressure in a healthy youth is 120/80 mm Hg. So, 
the number of 120 mm Hg represents the blood pressure during ventricular contraction 


(systolic), and 80 mm Hg represents the blood pressure during ventricular relaxation 
(diastolic). 


g Sphygmomanometer 
è Structure : a mercuric tube and a scale board. 


è Idea of working : blood pressure can be measured according to the elevation of mercury 
level inside the tube and it is represented by a number on the scale board. 


J Q 
W \N 
(1) (2) (4) 


© 


Steps of the measurement of blood pressure 


+ Method of measurement : 


The blood pressure can be measured by listening to the heartbeats, and also 
between one beat and another, as follows : 


- The doctor listens to the sound of heartbeats by the stethoscope, 


- On hearing the sound of heartbeat, the doctor can determine the number, referring to 
the ventricles contraction (systolic). 


- When the sound disappears, the doctor can determine the number, referring to 
the ventricles relaxation (diastolic). 
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Notes 
(1) The blood pressure increases gradually by aging, and it may reach a dangerous case, 


if itis not cured under medical control. 
(2) There are some digital devices to measure the blood pressure, but they are not 


accurate as the mercuric device. 


ç Test yourself Bx» 


Choose the correct answer : 
ET The lowest value of the blood pressure in human is on ... 


(a) contracting the left atrium. 
(6) relaxing the right atrium. 
© the closure of the bicuspid valve. 


@ the closure of the tricuspid valve. 
(2) The following figures illustrate the upper view of the heart valves, which one 
expresses what happens in the heart and that is represented by the upper number 


during the measurement of blood pressure ? 
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— ——— Human Transport System Sas 
Questions on Lesson Two s 


(Circulatory System) 


The questions signed by XÉ are answered in detan. | Understand OAppiy eb Higher Order Thinking Skills 


| First | Multiple Choice Questions 


The heart and blood vessels 


Interactive test 


o Which of the following is considered the correct path for the transfer of the contraction 
e 
impulse to the muscles of ventricles ? 


(0) Sino-atrial node —+ His fibers —>» Purkinje fibers —» Wall of ventricles. 
(b) Purkinje fibers —-» Sino-atrial node —» His fibers —» Wall of ventricles. 
(©) Sino-atrial node —» His fibers —» Atrio-ventricular node ——» Wall of ventricles. 


d Atrio-ventricular node —— His fibers —> Purkinje fibers ——» Wall of ventricles. 


Study the opposite graph that illustrates the Wall 
P 
difference in the thickness of the human thickness 


heart chambers walls, what is the heart 


chamber that pumps the blood to the two [ | 

lungs ? 

a (1). D (2). a 

CO. DA. A L tie 


©) 2 8 A chambers 


Which of the following figures expresses the highest activity of the sino-atrial node in this 
healthy person when he performed these activites ? 
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12 @ Understand O Apply so Higher Order Thinking Skills 


Which of the following blood vessels contains the lowest percentage of carbon dioxide 


and the highest percentage of oxygen ? 


(4) Pulmonary vein. b Superior vena cava. 


(©) Pulmonary artery. d Inferior vena cava. 


ves? 


@ They are present at the connection of the heart with the pulmonary and aortic arteries. 
(5) They are present at the connection of the heart with the superior and inferior venae cavae. 
(© They allow the passage of blood from the atrium to its opposite ventricle. 

(@ They allow the passage of blood from the two ventricles to inside the arteries in one direction. 


The opposite graph illustrates the electrical Electrical activity of 
ppo. grap the heart (mV) 


activity of the cardiac muscles during one 
heartbeat, which choice in the following 
table expresses the symbols illustrated in 


the graph ? 
(i o y P {QRS { T 
E 4 
k Openin 5 À 
| Contraction of two j p £ Relaxation of two | Contraction of two 
(a) 2 of atrio-ventricular 3 | : 
atria atria | ventricles 
valves 
$ 4 i t 
The transfer 
. i 3 The closure 
si of the contraction Contraction Relaxation of two : z 
; S i of atrio-ventricular 
impulse from of two ventricles atria 
z 3 valves 
atrio-ventricular node | 
L | t { 
1 
| The release j | 
la of the contraction Contraction Contraction of two ` Relaxation of two 
c) | z z i 
ak impulse from | of two atria ventricles ventricles 
the sino-atrial node 
| + t + 
A n | The closure of 7 
Relaxation of two Contraction i i Relaxation 
2 F atrio-ventricular n 
ventricles of two atria | of two ventricles 


valves 
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Questions on 


Which of the following statements is correct about the veins of the left leg ? 
© Blood vessels carry blood at high pressures. 
®© Pulsating blood vessels. 


(© Blood vessels contain valves, 


(© Blood vessels carry blood away from the heart. 


Which of the following characteristics allows the artery to adapt with the change in 
the blood pressure during the passage of blood through it ? 

(1) Thinning of the inner layer wall. 

(2) Presence of elastic fibers. 

(3) The thickening of the muscular layer wall. 

© (1), (2) & (3). 

b> (1) & (2) only. 

) (1) & (3) only. 

D (2) & (3) only. 


Which choice in the following table is applied to the pulmonary artery ? 
e 


Carried Muscular layer ~The size of the 

blood in the wall internal cavity 
Deoxygenated | Thick Small 

d a = 2a 7 
Deoxygenated | Thin Large 

z — = = 
© Oxygenated Thick | Small 
f] + +_—— — —-— - = 

@ Oxygenated Thin Large 


@ Which of the following doesn’t agree with the characteristics of the pulmonary vein ? 
= paneli 


(a) It carries oxygenated blood. 
5) It has a wider lumen than that of the pulmonary artery. 
D The thickness of its wall is thinner than that of the pulmonary artery’s wall, 


GD It carries deoxygenated blood. 


b 
1€ 


mes 
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2 © Understand O Apply & Higher Order Thinking Skills 


Which of the following refers to the correct arrangement for each of (X), (Y) and (Z) 

respectively ? 

© Artery — Blood capillary — Vein. (5) Blood capillary — Vein — Artery. 

(© Vein — Blood capillary — Artery. (© Vein — Artery — Blood capillary. 
Which of the following is considered from the characteristics of the blood vessels that 

connect between the artery and vein ? 

‘2)They contain valves. 

(©) Their wall consists of several cellular layers. 

(© Their wall consists of connective tissue. 

d) Their wall contains tiny pores. 


The opposite graph illustrates the relation Thickness of the 
[6] tissue layer 


between the thickness of the tissue layer 
C Epithelial tissue 

CI Smooth muscles 
Connective tissue 


that forms different types of blood vessels 
in the human body, which one transfers 
the oxygenated blood to the kidney ? 


(a) (1). 
(b) (2). -~ 
= 
©). | 
= i L Li Ts f 
(d) (4). (yy D O A Siven 


The pulmonary artery contains === sere 
1 (a) a bicuspid valve. 
b) blood with high pressure. 
© blood moving towards the heart. 


(d) oxygenated blood. 
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In the opposite graph, which column represents Number of red 
blood corpuscles 
the red blood corpuscles number that are formed (million) 
through 15 minutes ? 
DX 2000 
G. 1500 
1000 
500 
0 


Which of the following groups represents the blood vessels carrying oxygenated blood ? 
7 ©) Aorta — Pulmonary artery — Renal artery. 
(b) Aorta — Pulmonary vein — Renal artery. 
(© Venae cavae — Pulmonary artery — Renal vein. 
(d Venae cavae — Pulmonary vein — Renal vein. 
Æ The type of the human circulatory 
System eee 
G resembles its type in animal (X). 


|) resembles its type in animal (Y). 


\— resembles its type in both animals 
(X) and (Y). (X) 
GD is different from its type in both animals (X) and (Y). 


Bo 


18} £ Which of the following statement is correct ? 
s 


i 


` The contraction of the right side of heart is delayed than that of the left side. 
The contraction of the left side of heart is delayed than that of the right side. 


& 


(a) 


The contraction of the upper side of heart is delayed than that of the lower side. 
d The contraction of the lower side of heart is delayed than that of the upper side. 


19] Æ The opposite figure illustrates the passage of blood in a blood 
vessel from eeen 


2) foot to heart, ie 
(b) liver to intestine. Bn as 


©) heart to kidney. 
d heart to the two lungs. 
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i 
Æ In the following figure, which blood vessels carry deoxygenated blood 9 
© 
( 


wax. (2) 3) 
— 
Blood capillaries Blood ee 
of the lungs m the rest of the ba” 
O 
y 
(1) (4) 


@ (1) & (2). () (1) & (3). 


© (2) & (3). @ (2) & (4). 


3K In the opposite figure : 
© 


(1) Which of the following statements doesn’t agree Direction of 


the blood flow —— 


with structure no. (1) ? 
(a) Its wall contains valves. a) 
© It carries blood to the heart. 

© It is not a pulsating blood vessel. 


@ It carries oxygenated blood. 
(2) Which of the following doesn’t agree with 
the characteristics of structure nò: (2)? 
@ It carries oxygenated blood. 
© It carries deoxygenated blood. 
© It carries blood away from the heart, 
@ The blood pressure in it is higher than no. (1). 


Æ In the opposite figure, a 
01 ne] 
if Wall of the blood plasma Red bio 


symbols (X), (Y) and (Z) 
TEPresent o- respectively. 


(@) oxygen, carbon dioxide and glucose 


© glucose, oxygen and carbon dioxide 


© carbon dioxide, oxygen and glucose 


@ oxygen, glucose and carbon dioxide 
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23) 3% In the opposite figure, which 5 
oo 
of the following substances its/their (X) Blood capillary (Y) 
concentration at point (Y) is hi 
gher than oF? © 
that at point (X) ? p. OD! 22 A Mo 
(a) Oxygen. ( Starch. 909000000 00 
© Amino acids. @ Ure Cells of small @QVOODOOQOO 
a. intestine wall €) © 00O (0) 0) (0) OIO) 
67} Æ In the following fi 
Ø igure, which of the following blood vessels carry blood at low 
pressures ! ? 
7) (1) & (2). 3 
© (1) 2) Blood capillaries / Blood capillaries 
©) & (4). of the of the 
lungs rest of the body 
© (2) & (3). 
@ 2) & (4)- 
Blood 
25) Which of the following substances may be present dissolved in the blood plasma ? 
@ Glucose, hormones and urea. @® CO, gas, O, gas and haemoglobin. 
© CO; gas, haemoglobin and glucose. @ Op gas, urea and starch. 
In which of the following places is haemoglobin expected to change into oxyhaemoglobin ? 
e 
@ Heart. @® Two kidneys. 
© Liver. @ Two lungs. 
27 Which of the following Gon t don’t have an immunization role in the human body ? 
@ Red blood corpuscles. © White blood corpuscles. 
© Blood platelets. @ Blood plasma. 
a) The patient with liver fibrosis is exposed to ve 
| @ decrease in vitamin (K). 
© the blood liquidity (haemophilia). 
© increase in the formation of thrombin substance. 
@ increase the percentage of blood proteins. 
CUVEE) ga SY (loll GES) Ok 
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® Which of the following blood components has an important role in healing a superficial 


wound > 
~ © 


Tf the blood of a person contains a number of blood platelets less than the normal level, 
which of the following processes will be affected ? 
(1) The transport of oxygen from the two lungs to the heart. 
(5) The rate of coagulation occurrence when exposed to blood bleeding. 


(©) The production of antibodies. 
(d) The attacking of microbes. 


Which of the following is present in the plasma during the absence of blood clotting 


factors from a blood sample ? 
CD Thromboplastin. b) Thrombin. ©) Fibrin. d Fibrinogen. 


To clot blood quickly when a wound is found, it’s advised to eat food that contains «+--+ 
lipids. > carbohydrates. © vitamin (K). d` vitamin (A). 
Why does increasing the percentage of some types of lipids in blood represent a risk of 
7 forming clots inside the blood vessels ? 
© Because they increase the speed of blood inside the vessel. 

(©) Because they prevent the secretion of heparin substance. 

(© Because they stimulate the conversion of fibrin into fibrinogen. 

(© Because they obstruct the movement of blood in normal manner. 


Which of the following leads to the formation of a blood clot ? 
GD Shortage of vitamin (K). 

(©) Shortage of calcium ions in blood. 

(©) Malformation of thrombin substance in its appropriate time. 
@ Breaking down of blood platelets inside the blood vessel. 


Which of the following substances are secreted by the liver in blood ? 


G) Fibrin and heparin. b) Prothrombin and thromboplastin. 


(©) Prothrombin and heparin. d) Fibrin and fibrinogen. 
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From the opposite figure, what is the function of cells (X) ? 
<a) Transferring of oxygen. 
(© Transferring of hormones. 
(© Blood coagulation. 


(d Resistance against diseases. 


Which of the following proteins is not present in the blood plasma normally ? 
e 


D Albumin. b Globulin. C Fibrinogen. (d Fibrin. 


Which of the following vessels has the maximum blood pressure ? 
Lg 
G) Veins of the left arm. © Arteries of the right arm. 
(©) Renal nourishing arteries. (d Nourishing artery of the left leg. 


Which of the following isn’t effective on the blood pressure ? 
TO The diameter of the blood vessels. 
(5) The number of WBCs. 
(©) The systolic pressure of the two ventricles. 
(u) The volume of the blood returning back to the heart with each pulse. 


® Æ The opposite figure illustrates the separation of a blood sample 
components of a normal person by using centrifugation, which of the 
following represents the blood components in no. (1) and (2) respectively ? 


a aa) | @) o 
4) Red and white blood corpuscles Plasma and blood platelets 
+ 
~ White blood corpuscles and blood 
b) | platelets | Red blood corpuscles and plasma — (2) 
r Plasma | Red and white blood corpuscles 
= P and blood platelets 
J Blood platelets Red and white blood corpuscles 
and plasma 


Æ How far are these statements "the blood contains various group of soluble proteins in 
. 
its normal state", "and some insoluble proteins are formed in the abnormal state"correct ? 


The first statement is correct and the second statement is wrong. 
(b) The first statement is wrong and the second statement is correct. 
(c) The two statements are correct. 
d The two statements are wrong. 
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Æ Which of the following characterizes the blood of the heights inhabitants ? 
u` The increase in the number of RBCs. b The increase in the number of WBCs. 


© The decrease in the number of RBCs. d The decrease in the number of WBCs. 


Æ To know the saturation degree of oxygen accurately for a patient who suffers from 
E 
i onia a blood gases test was done. where the blood sample should be taken 


FLOM eee eee 
T the artery and mixing with heparin substance. 
(© the vein and mixing with heparin substance. 


© the artery and mixing with a substance that helps in coagulation. 


© the vein and mixing with a substance that helps in coagulation. 

44) Æ Which of the following their number increases in blood, when a human suffers from 
an inflammation in the appendix ? 
1D) Enzymes. b Blood platelets. 


© White blood corpuscles. d Red blood corpuscles. 


Æ How far are these statements "the liver helps in the formation of blood clot", "the liver 
prevents the occurrence of blood clot" correct ? 
@ The first statement is correct and the second statement is wrong. 
(5) The first statement is wrong and the second statement is correct. 
(©) The two statements are correct. 


Œ The two statements are wrong. 


Æ The opposite test tube contains a centrifuged blood sample, 

‘i in your opinion the owner of this sample «+. E 
T) drinks too much water. 
(5) loses too much water. 
(© suffers from anemia. 


@ is a healthy person. 


Æ What is the normal volume of water in the blood of a person who has 6 liters of blood ? 
(2.4L b) 2.7L ¢) 2.9L O32L 
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Æ The following graphs represent the amount of vitamins and minerals in four food 
h 


substances : 
Vitamin (C) Vitamin (D) Iron Calcium 
mg/100g mg/100g mg/100g mg/100g 
30 15 3 150 
20 10 2 100 
10 s 1 50 
0 0 0 
(1) (D43) (4) C02) Ga) (DOB) (4) (1942) (3) (4) 


(1) Which of the following food substances is considered the best source for transporting 


oxygen by the blood ? 
a (1). b (2). 
c (3). d (4). 


(2) What is the food substance that is rich in a necessary element for protecting the blood 


from bleeding 7 
a (4). b (3). 
©) (2). d (1). 


JÆ In the opposite figure, at which point Blood capillary 
the blood pressure is maximum ? 
a (A). b) (B). 


©) (C). d @). 


Cell 


Æ Which of the following graphs illustrates the change in the number of heartbeats with 
i passing time after waking up ? 


No. of No. of No. of No. of 
heartbeats heartbeats heartbeats heartbeats 


-AÑ 
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Æ The opposite graph illustrates the change — Left ventricle 
ie j i Pressure Aona 
in the blood pressure in the left side of heart (mm Hg) A 


during a complete heartbeat : 


(1) At which time period end does the ventricle 


become empty from blood ? 


a. 0B). OC). W@W). 
(2) At which time period end does the ventricle T 
ime 
become full of blood ? O 02 04 k 0.8 (second) 
@(A). @®B). OC. WD). 
(3) What happens to the aortic and mitral valves at the points that are illustrated in 
the graph ? 
Aortic valve | Mitral valve 
| Opens Closes Opens Closes 
+ + + + 
w (2) | 6) | (4) 
ij 4 
(1) (2) | (4) | 6) 
t + $ 
g Q) (3) a) (4) 
iat a 4 — 
© (2) (3) (4) a) 


52 Æ The opposite graph illustrates the change in the blood 


pressure in aorta and left ventricle, during 


Pressure 
a complete heartbeat. Which of the following (mm Hg) 
Pressure in aorta 
causes the increase of blood pressure between 200 — Pressure in left ventricle 


points (X) and (Y) ? 
2) The contraction of left atrium. 


1 The relaxation of left atrium. 


Time 
(©) The contraction of left ventricle. ag (second) 


GD The relaxation of left ventricle. 
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* Study the following graph, which choice expresses the curves that are found in it ? 


Total surface 


|The speed of Blood 
blood flow pressure 


area 
[O x Y Z 
| Bead = das N 
® x Z N. 
4 t t - 
Y Z | x ê $ £ 3 K 
t w“ re Ss K 
Zz x ka P 


E 
| Second| Miscellaneous Questions 


1] "The human body contains a group of internal membranes that differ in their functions". 
. 


Ilustrate this by using two different examples in the light of your study. 


"The human heart contains valves with specific fixed function”. How far this statement 


is correct ? With explanation. 


6) What happens in case of : the absence of valves from the heart muscle ? 


e 
O What happens in case of : the absence of sino-atrial node ? 

. 

6 The following figure shows a diagrammatic figure for the human heart : 
e 


(a) Mention the names of each of the valves 
(A), (B), (C) and (D). 
(b) What is the type of blood that is present 
in the structures from no. (1) : (4) 
"oxygenated or deoxygenated", "under 
low pressure or high pressure" ? 
(c) Mention the difference between the structures 
no. (6) and (7) ? 
(d) Describe how the structure no. (5) can be 


stimulated which causes an increase in the rate of heartbeats. 


© What is the relation between : the heart valves and heartbeats ? 
° 
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Give reason for : the presence of arteries usually buried among the body muscles- 


8 | Give reason for : the artery wall is thicker than the vein wall. 


Q The opposite figure illustrates the blood flow in a human leg 
during walking : 


a) What does the label (X) represent ? Mention two reasons 


for your answer. 
(b) Hlustrate how the blood flow, when the two muscles Contracted 

contract. muscle 
(c) How does the contraction of the two muscles 

affect the rate of heartbeats ? Explain your answer. 
(d) What are the factors upon which the blood flow in this 


direction depends ? ay, 


(X) 


Give reason for : the bleeding from artery is more dangerous than the bleeding from vein. 


(11) The opposite figures represent two types of blood vessels : 
(a) What is the type of vessel (X) 
and vessel (Y) ? 
(b) In which layer are the elastic fibers 
present ? And in which vessel their 


presence is rare ? 


Give reason for : although the blood pressure is low in veins, blood returns back to 
the heart through them. 
What is the difference between : pulmonary vein and pulmonary artery ? 
LJ 


What happens in case of : the absence of valves inside the cavity of some veins ? 


The following figure represents a network of the blood vessels in the body : 
(a) What is the functional suitability of structure no. (2) ? 
(b) Where is structure no. (2) in the human body ? 
(c) Which of these structures contains : 
1. The highest percentage of oxygen. 
2. Valves that control the passage of blood. 
(d) What is the value of the blood pressure in structure no. (3) ? 
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"The presence of valves is restricted on one type of blood vessels only outside the heart". 
e 
How far is this statement correct ? With explanation. 


What is the similarity between : root hairs and blood capillaries ? 
LJ 
e 


What happens in case of : decreasing the level of haemoglobin that is present in 
the red blood corpuscles than the normal range ? 


© what happens in case of : the shortage of iron element in the human food ? 
e 

2 

e 


J "The role of prothrombin differs from that of fibrinogen, when human exposed to a wound". 
Explain this. 


What is the relation between : the blood clotting and vitamin (K) ? 
e 


2) The opposite figure illustrates the formation of Artery 


a blood clot inside an artery of a muscle, suggest 
the name of one substance that is useful and 


doesn’t reach the blood capillaries in the muscle. 


Explain : the nature of fibrin protein suits its function. 


8-8 


Explain : fibrin filaments play an important role in maintaining the human’s life. 


€J What is the relation between : liver and the formation of blood clot ? 


HJ The following figure shows a blood clot in a cut blood vessel : 
. 


(a) Mention the role of fibrin fibers 


in the formation of blood clot. 


> Fibrin fibers 
a 


(b) Suggest two functions for 

the blood clot. cs} Red blood corpuscle 
(©) What are the most important Blood platelet 
enzymes needed to form the clot ? 


And what is their role ? 


Explain : we shouldn’t eat too much food rich in fats. 
e 
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28) The two opposite figures iHustrate 

the mechanism of measuring 

the blood pressure in human : 
Which one of them represents the systolic 
blood pressure ? And which one of them 
represents the diastolic blood pressure ? 


Giving reason. 


Swollen 
band 


Column of 


*The maximum blood pressure is in the veins that are close to the heart, during 


the relaxation of ventricles". How far is this statement correct ? With explanation. 


What does it mean when saying that "your blood pressure is 110 / 70 mm Hg" ? 


a From the two opposite figures : 


(a) Which one of the two figures (X) or (Y) 


; { 
represents the maximum value of blood pressure, 


and which one of them represents the minimum 


value ? 
(b) What is the sound produced by the heart 


in each of the two figures ? 


32] In the opposite graph : 

(a) What do you expect to happen at each of 
the two points (X) and (Y) ? 

(b) Explain the reason for decreasing the 
blood pressure during the coming out 
of blood from the heart till reaching 
the blood capillaries. 

(c) Explain the necessary for blood to pass 
very slowly in the blood capillaries. 


Y) 


Blood pressure 
(mmHg) 


Heart Blood 
capillaries 


(d) Why is the blood pressure in the blood capillaries equal to (10 mm Hg) ? 


Explain : the human blood pressure decreases in case of the occurrence of bleeding. 
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Choose two correct answers for the following questions : 


E Which of the following characterize the blood vessels that carry blood from arterioles to 
= venules ? 
8) They don’t pulsate. (b They are one cell thickness. 
© Their walls are thick. d) Their middle layer has elastic tissue. 
(©) They contain valves. 


Which of the following aren’t the reasons for preferring blood withdraw! from the vein 
than the artery ? 
4) Artery has a higher blood pressure. 
(b) The middle layer in the artery is thicker. 
(©) The vein carries deoxygenated blood. 
@) The vein lumen is wider. 


T) 


© The vein contains valves, 


Choose from the list what suits the spaces : 


The following diagram shows the steps of blood clotting : 


c JF 


Cat? clotting 


— + Thrombin | 
factors | 
D c — E 


Determine the symbol which refers to : 


e Protein dissolved in plasma and its nature A 
changes by the complete formation of blood B 
Clot : eee (1) -e c 

e Protein insoluble in plasma : -+ (2) D 

E 
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Lesson Three 


g Blood circulation 


o Blood circulation in human can be divided into three main pathways which are : 
- Pulmonary circulation. - Systemic circulation. 
- Hepatic portal circulation. cad 


Pulmonary circulation 


o It starts from the right ventricle and ends in the left atrium, and it takes place as follows : 
@ When the right ventricle contracts, the tricuspid valve closes the opening of the right atrium. 


@ The deoxygenated 
blood rushes through the 
pulmonary artery and the Right lung 
pulmonary (semi-lunar) valve 
prevents the backflow of 
blood to the right ventricle. 

© The pulmonary artery gives 
rise to two branches 


Pulmonary artery 


Left lung 


~— Pulmonary vein 
Left atrium 
— Left ventricle 


Pulmonary vein 


Right atrium ——~ ‘ 


N 


branciri hl Right ventricle — 
(a branch in each lung), Pulmonary circulation 


where each branch of them 
branches in its tissues to form several arterioles which end with blood capillaries 


spread around the alveoli. 


© The exchange of gases takes place, where carbon dioxide gas and water vapour diffuse 
from the blood, and oxygen gas will move towards the blood. So, the blood becomes 


oxygenated. 
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6 The oxygenated blood returns from the two lungs through {uur pulmonary veins 
(two veins from each lung) to open into the left atrium. 


Deoxygenated Oxygenated 
=a = == — 
blood blood 


© At the end of the pulmonary circulation, the walls of the left atrium contract, pushing the blood 
to the left ventricle and the bicuspid valve prevents the backflow of blood to the left atrium. 


Ç Test yourself Cm 


Choose the correct answer : 

The relaxation of the right ventricle is synchronized with .......... 

(a) the closure of the mitral valve, (b) the opening of the mitral valve. 

© the closure of the tricuspid valve. @ the opening of the pulmonary valve. 


| Second © Systemic circulation 


è It starts from the left ventricle and ends in the right atrium, and it takes place as follows : 
© The left ventricle contracts after Superior 
being filled with the oxygenated vena cava 
blood, so that the bicuspid (mitral) 
valve closes the opening of the left 
atrium. 


@ Blood will rush to the aorta, and the 
aortic (semi-lunar) valve prevents 
the backflow of blood to the left 


ventricle. Right atrium ` Left atrium 


© Aorta gives rise to several arteries, Right ventricle “ 
where some of them move to the 
upper part of the body, while 5 
the others go to the lower part. Systemic circulation 
Then, arteries branch to form smaller and smaller arterioles which end by the blood 
capillaries that spread through the tissues among the cells, transporting oxygen, water 


and dissolved food substances from blood to them. 


Left ventricle 
Inferior vena cava 


© Products of catabolism, such as carbon dioxide gas (resulting from the oxidation of fats 
and sugar) diffuse through the walls of blood capillaries and reach the blood, changing 
its colour from light red to dark red (deoxygenated blood), 
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® Blood capillaries gather to give rise to a larger and larger blood vessels which are "veins". 


Chapter 


® Veins pour the deoxygenated blood into the superior and inferior venae cavae which 
pour the blood into the right atrium. 


Right 


ventricle 


© At the end of the systemic circulation, the walls of the right atrium contract (when it is 
filled with blood), pushing the deoxygenated blood to the right ventricle and the tricuspid 


valve prevents the return back of blood to the right atrium. 


Note 

The contraction of the right side of heart occurs at the same time of the left side 
contraction. Therefore, pumping the deoxygenated blood from the right ventricle and 
pumping the oxygenated blood from the left ventricle take place at the same time. 


2 We can summarize the plumonary and systemic circulations together in 
the following diagram : 


Superior vena cava 


Right lung 


Pulmonary vein < 7 
ry N Pulmonary vein 


Right atrium / NLeft atrium 


Right ventricle Left ventricle 


Inferior vena cava 
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[1] Which of the following blood vessels is not connected with the right side of the heart ? 


(a) Superior vena cava. 


(©) Pulmonary vein. 


(©) Inferior vena cava, 
@ Pulmonary artery. 


[2] Study the following figures, then determine ; 


a) 


(2) (3) 


G 
a 


What is the correct arrangement, if the blood circulation starts with the return of 
the oxygenated blood from the two lungs ? 


@ 2) —- (1) — (4) —- (3). 
© (1) — (3) —- (2) —- (4). 


(6) (3) —- (1) —- (4) —- Q). 
@ 4) —-(2) —- 6) —-(). 


22 From the previous we can hold the following comparison : 


9 


The most important blood 
vessels that it includes 


(2 


The heart valves that 
determine its route 


9 


The blood that is carried 
outside the heart 


The blood that 


is carried inside 
the heart 


9 


Its importance 


Pulmonary circulation 


Pulmonary artery and the four 
pulmonary veins. 


è Pulmonary valve (when the 
blood rushes from the heart). 

è Bicuspid valves (when the 
blood enters into the heart). 


It carries the deoxygenated 
blood from the right ventricle 
to the two lungs through 

the pulmonary artery. 


It carries the oxygenated blood 
from the two lungs to the 

left atrium through the four 
pulmonary veins. 

Helping the blood to get rid of 
carbon dioxide and supplying it 
with oxygen. 


Systemic circulation 


Aorta and superior and inferior 
venae cavae. 


j] 
| » Aortic valve (when the blood 


rushes from the heart). 
è Tricuspid valve (when the 
blood enters into the heart), 


It carries the oxygenated blood 
from the left ventricle to all 
the body parts through aorta. 


It carries the deoxygenated 


blood from the body to the right 
atrium through the superior and 
inferior venac cavae. 

Supplying the body cells with 
oxygen and dissolved food 


| substances. 
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Hepatic portal circulation 


© It starts from the blood capillaries of the small intestine Hepatic 
villi and ends by the blood capillaries inside the liver, vein 
and it takes place as follows : Liver. 
@ The small intestine’s villi absorb glucose and amino 
acids which are transported to the blood capillaries 
that are present inside the villi. 
@ These blood capillaries aggregate into larger and | 
larger veins, and finally they pour their contents into 
the hepatic portal vein which is connected with 
veins from the spleen, pancreas and stomach. 
© The hepatic portal vein branches into venules (when it enters into the liver) 
which end with minute blood capillaries, through their walls the excess food 
substances which exceed the body needs are filtered and passed to the liver 
where they undergo certain changes. 
O The blood capillaries gather to form the hepatic vein which leaves the liver 
and pours its contents into the upper part of the inferior vena cava which 
pours the blood into the right atrium. | 


portal vein \ 


Small 
intestine 
Hepatic portal circulation 


Hepatic 
portal 
vein 


eg Test yourself Or» 


Choose the correct answer : 
1} Which of the following pathways illustrates the transfer of a glucose molecule from 
the small intestine till reaching the heart ? 
@) Small intestine —- Hepatic vein ~ Liver —~ Hepatic portal vein —- Superior 
vena cava. 
®© Small intestine —+ Hepatic portal vein —- Liver —- Hepatic vein —~ Superior 
vena cava, 
© Small intestine —~ Hepatic vein —- Liver —- Hepatic portal vein —~ Inferior 
vena cava. 
@ Small intestine —- Hepatic portal vein —- Liver —- Hepatic vein —- Inferior 
vena cava. 
[f2] The organ that receives blood from two main blood vessels, then the blood comes out 
from it through one blood vessel is/are the .......... 
(@) heart. (b) liver. (6) kidney. (d) two lungs. 


#2 We can summarize the blood circulation in the following diagram : 


Head and arms 


Lungs 
Pulmonary artery, 
Vena cava 
Right atrium 


Righi ventricle Left ventricle 


Hepatic Hepatic 
Liver 


ot fei vein 


Digestive system 


Gonads, legs and kidneys 


Diagrammatic figure illustrates 
the blood circulation 


For illustration only 
There is a fourth blood circulation that is called the cardiac circulation which 
includes the movement or the flow of blood inside the four chambers of heart, 
according to the contraction and relaxation of the heart chambers. 


= 
G 
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p Lymphatic system 


® The lymphatic system is considered the immune system of the body, due to its defensive 
ability, where it produces the antibodies that are responsible for providing the body its 


immunity. 
® The spleen is considered one of the most important lymphatic organs in the body. 


(1) Lymph: 

- It is a fluid that is filtered from 
the blood plasma during its passage 
through the blood capillaries. 

- It contains nearly most of the plasma 
constituents, in addition to a large 
number of leucocytes (WBCs). \ 

TAN Spleen 
@ Lymphatic capillaries (vessels) : 

They work on collecting the lymph 

to return it into the circulatory system 

through the superior vena cava. 

@ Lymphatic nodes : 

- They are sieves (filters) that are found 
at certain points along the lymphatic 
vessels through which the lymph 
passes. 

- They trap and destroy the microbes by 
the white blood cells produced by 
them. 3 

Lymphatic system 


@ Test yourself Cr» 


Choose the correct answer : 
o Which of the following is/are not from the components of lymph ? 


Lymphatic 
7 nodes 


> Lymphatic vessels 


Bone marrow 


(a) Amino acids. (b) Antibodies. 
(©) Prothrombin. @ Sodium salts. 
12) Which of the heart’s chambers is responsible for receiving the lymph ? 
@ Right atrium. (©) Right ventricle. 
© Left ventricle. 


© Left atrium. 
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Interactive test 
| First | Multiple Choice Questions 


a The blood that reaches the brain cells leaves the heart from the - 


left atrium. ( right atrium. 
© left ventricle. ( right ventricle. 


Q Which of the following valves allows the passage of blood under high pressure ? 


©) Mitral valve. ®© Aortic valve. 
(©) Tricuspid valve. (©) Bicuspid valve. 

Which of the following blood a) Q 

~~ vessels in the opposite figure passes Blood (ean) = Blood 

the oxygenated blood under low ioe a Rt a aiee 
pressure ? hody parts (3) (4) 
@ (1). ») (2). 
©@). 3 (4). 


EJ Which of the following happens when the two ventricles contract ? 
G) The pressure of aorta increases. 
©) The atrio-ventricular valves open. 
(©) The semi-lunar valves close. 


Œ) The pressure decreases in these ventricles. 


Which of the following antagonizes with the contraction of the two ventricles ? 
Q) The passage of blood through the aortic valve. 
(b) The closure of the mitral valve. 


(©) The closure of the tricuspid valve. 


(d) The closure of the pulmonary valve. 


EJ What is the number of the major blood vessels that carry oxygenated blood and come out 
s 
from the heart ? 


G) 1 ®2 a3 @4 
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4i Which of the following statements is correct ? 

@ The right ventricle is filled with blood before the left ventricle. 
The left ventricle is filled with blood before the right ventricle. 
©) The left atrium is filled before the right atrium. 

@ The two ventricles are filled with blood at the same time. | 


lið] Which of the fo Towing happens at the ventricles relaxation ? 


= 
a) Opening of semi-lunar valves. | 


(5) Opening of atrio-ventricular valves. 
(©) Pressure of aorta becomes higher than that of the two ventricles. 
@ Pressure of left atrium becomes higher than that of right atrium. 


oO How many times does the blood pass through the heart during its passage from 
the two kidneys till reaching the aorta ? 
a) One time. b) Two times. c) Four times. ©) More than four times. 


E On the arrival of blood to the heart through the venae cavae, through which of 
the following blood vessels will the blood pass after that ? 
Pulmonary vein. (5) Pulmonary artery. 
(© Hepatic vein. @ Hepatic portal vein. 


(11) In which of the following blood vessels is the blood pressure the highest ? 


1D Pulmonary artery. b) Superior vena cava. 
© Aorta. dJ) Inferior vena cava, 


Which of the following occur when the blood passes from the right ventricle to the two 
lungs ? 
© The closure of mitral valve and the opening of tricuspid valve. 
(5 The opening of mitral valve and the closure of tricuspid valve. 


©) The opening of semi-lunar valve and the closure of tricuspid valve. 
@ The closure of semi-lunar valve and the opening of tricuspid valve. 


Blood capillaries 


In the opposite diagram > ra 
J (a) 7 inthe two Jungs (1) 
7 \ 


Which of the following blood vessels contain j 

the highest percentage of oxygen gas ? a iie k 
©U) & 0). F 2) & (3). ‘af the heart of Sa 
© (3) & (4). OM) & 4). a capillaries,“ (2) 


in the body organs 
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The opposite graph shows the changes bier = 
[E] mm Hg 
that occur in each of the left atrium and left f 
: č 4 20 Atrium 
ventricle during heart beating : —— Ventricle 
Which of the following represents 
10 
the state of valves at time (X) ? 
+) The closure of each of the mitral and aortic valves, in 
ime 


(©) The closure of mitral valve and opening of aortic valve. 0 0.8 (second) 


< The opening of mitral valve and closure of aortic valve. 


The opening of each of the mitral and aortic valves. 


fE From the opposite figure ; 
} (1) Which of the following represents the function of 
structure (X) ? 

Transporting the oxygenated blood from the heart to all 

the body paris. 

Transporting the oxygenated blood from the two lungs 

to the heart. 

¿3 Transporting the deoxygenated blood from the heart to 
the two lungs. 
Returning the deoxygenated blood from all the body parts to the heart. 


(2) Which of the following vessels is connected to the heart, but it is not observed in 


the figure ? 
a Aorta. b, Superior vena cava. 
© Pulmonary artery. d Inferior vena cava. 


In the opposite figure : 
Which of the following pathways shows the transfer of blood | 
from the two lungs to the heart, then its pumping to the body Ya 
parts and its return back to the heart again ? (X) 

X) — (Z) — (L) — (Y). 
(X) — (Z) — (Y) — (L). t) 2) 
(Y) — (L) — (X) — (Z). 

D (Y) — (L) — (Z) — (X). 
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What are the main blood vessels that carry blood from and to the head respectively ? 
e 
a) Superior vena cava /Aorta. b) Superior vena cava / Inferior vena cava. 


c) Inferior vena cava / Pulmonary artery. © Inferior vena cava / Pulmonary vein. 


18) In the opposite figure : 

(1) Which of the following is transported 
in blood vessel (X) ? 
@ Glucose. (5) Bile juice. 
© Glycogen. d) Urea. 


(2) The blood that flows in blood vessel (Y) contains a high level of eeen 


© haemoglobin. © carbo-aminohaemoglobin. 
© oxyhaemoglobin. (c) fatty acids. 
(3) The blood vessel (Z) represents the +--+ 
G) upper part of superior vena cava. (6) lower part of superior vena cava. 
(©) upper part of inferior vena cava. @ lower part of inferior vena cava. 


Which of the following diagrams illustrates the blood circulation in the human body ? 


( Twolungs ) ( Twolungs ) ("Two lungs} { Twolungs ) 
+ 4 : 
t Heat  ) ( Hean je [ Heart ) + Heart 
Ca) i. | 
Rest of the body) (Rest of the body) (Rest of the body) Rest of the body) 
a b) c d 


In the opposite figure : 

© (1) Through which of the following pathways 
the blood must pass to be transferred from 
the blood vessel no. (6) to the blood (6) [ 
vessel no. (5) ? 
@ ©) — (4) — (0) — (5). 
(B (6) — (4) — (3) — (5). 
©6 — (7) — (8) — (5). 
@ 6 — 2 — GB) — (5). 


Questions on 


Lesson Three 


© (2) Which of the following organs is/are connected with three blood vessels ? 
(a) Two lungs. b) Liver. 
© Small intestine. (d) Two kidneys. 
Which of the following blood vessels contains the highest level of glucose after having 
1 a balanced meal ? 
a) Aorta. (b Pulmonary artery. (c) Hepatic portal vein. d Hepatic vein. 


Using the opposite figure, which of the 
> following pathways represents the correct 
arrangement for the journey of a red blood 

corpuscle from the brain to a leg ? 

d (X) — (W)— (Z) — (Y) 

D (Z) — (Y) —» (X)—» (W) 

© (W) —~ (X) —» (Z) —_+ (Y) 

D (Y) —» (Z) —» (X) —» (W) 


How far are these statements "the lymphatic vessels work on collecting the fatty acids and 
s lymph","both are directed to the heart by the superior vena cava" correct ? 
1 The first statement is wrong and the second statement is correct. 
©) The first statement is correct and the second statement is wrong. 
The two statements are correct. 


c The two statements are wrong. 


Which of the following organs has a great importance for the circulatory and lymphatic 
° 
systems together ? 
a Villi. » Pancreas. © Bone marrow. (d Lymphatic nodes, 


Which of the following graphs illustrates the relation between the activity of lymphatic 
nodes and the number of white blood corpuscles, when infecting with influenza virus ? 


No. of No. of No. of No. of 
white blood white blood white blood white blood 
corpuscles corpuscles corpuscles corpuscles 
\ rd = "a 
panan Activity ot | 7 Activity of Activity of Activity of 
Iymphiatie lymphatic lymphatic lymphatic 
nodes nodes nodes nodes 
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How many heart valves through which a red blood corpuscle passes during its journey 


from the brain to the lungs ? 
a)2 b)4 c)6 d)8 


Epithelial 
cell of villi 


27) From the opposite figure : 
Which choice represents what passes in each 
of (X) and (Y) pathways ? 


w | œ 
Amino acids JF Glucose | 
‘Oxygen i Faty acids 
Carbon dioxide K "Glucose 
“Oxygen | Carbon dioxide | 


Which component of the lymph fluid can be contributed in the formation of the blood clot ? 


i Calcium ions. ) Sodium ions. ©) Vitamin (D). (D Vitamin (A). 
@ Which of the following are present in blood and lymph ? 
(1) Glucose. (2) Antibodies. (3) White blood corpuscles. (4) Globulin. 
a) (1), (2) and (4) only. b) (1), (2) and (3) only. 
©) (3) and (4) only. d (1), (2), (3) and (4). 


Which choice in the following table expresses the lymph components ? 


Water | Antibodies | Lipids 
pj Aia iaa ni 
x | x | 
See 
) 


v P PE ee 
CETE E esa 
v x {x 
cat Fi | 
v | | x | 


How many major blood vessels connected to the liver ? 
a)l b)2 OEI a4 


3% Which of the following represents the correct arrangement of heart chambers from 
the thinner to the thicker ? 

@ Left ventricle / Right ventricle / Two atria. 
© Right ventricle / Left ventricle / Two atria. 
© Two atria / Left ventricle / Right ventricle. 


@ Two atria / Right ventricle / Left ventricle. 
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3 Which of the following is considered the first receiver for the nicotine for a smoker ? 


a Left atrium. bi Right atrium, © Left ventricle. Right ventricle. 


Æ Which of the following represents the pathway of a red blood corpuscle from 
e 
the heart to the left kidney ? 


' Left ventricle —» Pulmonary vein —» Renal vein. 
D) Left ventricle — Aorta —» Renal artery. 
Right ventricle —~ Pulmonary artery —, Renal vein. 
D Right ventricle —> Pulmonary vein —» Renal artery. 
EB + What is the blood vessel where the blood passes under low pressure and contains high 
e. 


level of cO, ? 
Aorta. b Pulmonary artery. Vena cava. d Renal artery, 


Æ What are the two valves that allow the passage of blood at the same time 7 
g 
' Bicuspid and pulmonary valves, b) Pulmonary and aortic valves. 
Tricuspid and aortic valves. Tricuspid and pulmonary valves, 


Æ Which of the following valves determine the pathway of the oxygenated blood through 
7 the heart ? 
a Mitral and tricuspid valves. b Mitral and aortic valves. 
© Pulmonary and aortic valves, d Tricuspid and pulmonary valves. 


Æ The following figures illustrate four different stages during a heartbeat : 


WO 


(¥) (2) (L) 


Which of the following represents the correct arrangement of stages that occur after 
stage (Y)? 

a (X)— (L) — (Z). b (L)—» (X) — (2). 

© (L) — (Z) — (X). d (Z)—> (L) — (X). 
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5 : : aS Seah e = = 
39 Æ Which of the following expresses the pathway of a red blood corpuscle from the foot 


till reaching the arm ? 

` Foot —» Two lungs —> Heart —> Alimentary canal —> Arm. 
©) Foot—> Heart —» Two lungs —> Kidney —> Arm. 

im __» Kidney —> Heart—» Two lungs —> Arm. 


©) Foot —> Heart —» Two lungs —> Heart —> Arm. 


£1) 3% The following figures illustrate the stages of blood flow inside the human heart 


(Y) (2) (L) 


(x) 
(1) If the blood circulation starts with the return of the deoxygenated blood from all 


the body parts, which of the following represents the correct pathway for that ? 
D (Y)— (Z) — (L) — (X). 


(X) — (Y) — (Z) — (L). 
Z) — (Y) — (L) — (X). 


D — Z) — (Y)— (X). 
(2) The strongest stage of heart to pump blood is stage «er 
»)(X). b) (Y). 5 (Z). D(L). 
nts’ 


Æ The following table shows some changes that happened in the blood compone 


* 
concentration during its passage through an organ, from which of the following organs 


does this blood come out ? 


Blood components | The change in concentration | 


CO, Increases 
Glucose Increases 
0 Decreases 
Amino acids | Increases 
b) Kidney. c Small intestine. d) Liver. 


a) Brain. 
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Second Miscellaneous Questions 


[1] Explain : the blood pressure is different in each of the aorta and pulmonary artery, 
e 
although both of them are arteries. 


[2] Compare between : the bicuspid valve and tricuspid valve. 
(3$? xplain ; liver is called the gate of food in the body. 
e. 
e 


Follow by arrows only : the pathway of a red blood cell that is present in the blood 
accompanied by the absorption of the digested food, till reaching the right atrium of 
the heart. 


8 From the opposite figure ; 
: (a) What would happen to the excess food substances 
when passing through structure no. (2) ? 
(b) Determine three organs whose veins pour their 
contents in structure no. (3). 
(c) After eating a meal, which blood vessel will contain 
the highest concentration of sugar ? 


| 6 Follow by arrows only ; the pathway of a glucose molecule, since its passing from 
s 
the intestine till reaching the foot. 
In the opposite figure : 
[e] h Heart 
(a) What is the name of the pathway 
(1) —» (2) ? And what are the digested 


substances that pass through it ? ai 

(b) What is the name of the pathway (3) —» (4)? © Liver Lymphatic 
And what are the digested substances that pass ie 
through it ? (1) 

(c) Which of the two blood vessels (1) or (2) contains (3) 


Ileum 
the greatest amount of digested food during the food 


absorption process ? 
(d) What are the final blood vessels where the two vessels no. (2) and (4) pour 
the fluid that is present in them ? 
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o Study the following figure, then answer = 
. 


{a) Mention the number of the blood vessel that : 
Head and arms 


1. The blood vessels of pancreas, spleen and stomach 


return back to it. 
2. Carries the highest level of oxyhaemoglobin. 


3. Contains the highest level of amino acids 
eating a meal. 
(b) Which of them (X) or (Y) contains the bicuspid 


Liver —— 


Wee, 
El 


Kidneys 


valve ? 

(c) What is the side of heart that contains oxygenated 6) - 
blood (X) or (Y)? 

(d) Mention the type of blood in the two blood vessels 
no. (2) and (7). 


E What happens in case of : the absence of lymphatic nodes that are present along 
e. 
the lymphatic vessels ? 


10} Explain : spleen has a great importance for the circulatory and lymphatic systems. 
J 


The following figure represents the most important defensive systems 


g 
in the human body : 


(a) What would happen in case of the removal 

of structure no. (1) ? 

(b) Ilustrate the relation between structure 
no. (2) and the number of white blood 
corpuscles, on the exposure to an infection. 

(c) What is the difference between the fluid 
that is present in structure no. (3) and blood 


plasma ? 
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Choose two correct answers for the following questions : 


E Inthe opposite figure, which of the following \ 
© describe structure (X) correctly ? N / 
Œ Vein transports blood rich in glucose. À 4 
(6) Vein transports oxygenated blood to the heart. \ 
(© Artery transports blood to small intestine. 
© Artery transports nutrients to all body parts. 
(©) Blood vessel carries blood under low pressure. 


E Which of the following aren’t correct about inferior vena cava and lymphatic vessel ? 


(4) Both contain nucleated cells. 

(D Both are devoid of oxyhaemoglobin. 

©) Both are devoid of carbo-aminohaemoglobin. 

(Œ Both pour their contents directly in the right atrium. 
(©) Both are thicker than aorta. 


Choose from the list what suits the spaces : 


3) During one of the blood pathways, blood Blood pressure 


F H, 
pressure was measured in five blood vessels  ("™He) 


of a person and the results recorded as i 
shown in the opposite graph : a 
e The reading at point (X) refers ` 
ja E AEN (L) eee 
e The reading at point (Y) refers = 7 —- = 
Heart x Tissues Y Hean 
a N (2) eere 
Renal artery 
Renal vein 


Superior vena cava 
Nephric tubules blood 
capillaries 


Hepatic portal vein 
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®© The semi-lunar valves will open. 
(© The ventricles relax. 


@ The ventricles contract. 


[2] From the opposite figure, when a disturbance 
occurs in the structure (X), the blood returns 
back again to the ese 


wright atrium. © left atrium. 
©) right ventricle. @ left ventricle. 


Which of the following doesn’t agree with the characteristics of the inferior vena cava ? 


D It carries the blood at low pressure, (© It carries the blood to the heart. 


©) It carries deoxygenated blood. @) Its wall is thick. 


Bo Chlamydomonas alga shares Amoeba in that each of them v01 

© contains specialized transport tissues. 

(Ð transfers gases to it from the surrounding medium by diffusion. 

© transfers the absorbed food substances through it by active transport. 

© transfers the absorbed food substances and gases through it by diffusion and active transport. 


5 | The following diagram represents a step in the formation of blood clot : 


Damaged cells, 
blood platelets and Compound o > Prothrombin 
blood clotting factors 
Which of the following activates compound (Y) ? 
a) Thrombin. (h) Heparin. © Fibrin. © Vitamin (K). 
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The opposite figure illustrates a diagrammatic 
section in the stem of a dicot plant, examine it, 
then answer : 


@ What is the tissue that participates indirectly in increasing 
| the efficiency of the transport process in the plant ? 


@A @B ©c 
What is the tissue that contributes in supporting the plant ? 
| @A ®B ©c @pD 
| 8 | Which of the following tissues doesn’t contain parenchyma cells ? 
OA ©B ©c @D 


From the opposite figure, which blood 
vessel has the highest blood pressure ? 
@ (1). 
® (2). 
©) (3). 
@ (4). 


Study the opposite graph which shows Heartbeats 


Tate 

the rate of heartbeats of a person during 100 
the day, what is the phase that represents 80 A D 
the time of sleeping ? o : 
2) CD (b AB 


© BC @ DE 


40 
20 


Day hours 


The opposite graph shows the blood 


Blood pressure (mm Hg) 
pressure of a person at rest, where Wy 
blood comes out from the heart and 15 My, 


passes through arteries to the blood ar: 
capillaries. Which of the following 
illustrates the blood pressure during 5 K 


its passage in the veins, before | 


i 


a an J eID 
returning back to the heart ? Heart | Arteries Blood Veins ine 
capillaries 1 


(a) (A). (b (B). © (C). (a (D). 
L 
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12] Which of the follow ates the relation between the rate of trans 
Patio 


r flow in the ste 


ing graphs illustr: 


d the wate m within 24 hours ? 
anc i 


Water 
Water Wat 
ws Tow flow ne cs 
jow 
ipnepieation Trangpicalion renapiiation n 
Trani, 
Ny 
(b) © @ 


a 
@ 


13] Study the opposite graph which expresses wall thickness 
the difference in the thickness of muscular 
fibers which form the human heart 


chambers, then determine which column 


represents the right ventricle 17711777 
@ (A). © ©). 
© (C). @ (D). A BCD Heart chante; 


Glucose 


Study the opposite graph, which blood es 


vessel is represented by the graph ? 


@ Hepatic vein. © Pulmonary artery. 
(©) Hepatic portal vein. @ Hepatic artery. 


The opposite figure shows the normal electrical R 
impulses for the human heart during a heartbeat, 
which of the following shows the pathway of a nerve 


impulse from the two atria till the contraction of P T 
ventricles’ walls ? ~ i 
(a) 

OPER ()P&T Qt 


©@Q&R 


(Q&S 
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G Study the following diagram which shows 4 parts in the structure of a dicot plant’s stem 
which are arranged from outside to inside, then determine : 


Starch sheath 


Upper 
epidermis 
A 


(1) (2) 
What is the function of (B) and (W) tissues ? 


a) Transporting inorganic substances. 


‘b) Elasticity and support. 
c Aeration and storage. d Transporting organic substances. 


Study the opposite figure, then determine : 
The value of the blood pressure in blood vessel (X) 


is. mm Hg. 


118] When the precipitation of lignin increases in the xylem vessels, the ascent of the sap 
J x 
increases, which phenomenon represents this relation ? 


a Cohesion force. b) Adhesion force. 


(c Capillarity phenomenon. d Osmotic pressure. 


Which of the following transfers prothrombin to its activation site ? 
i Blood platelets. b WBCs 
(c, Blood plasma. d RBCs 


120] Which of the following salts play an important role in regulating blood PH value ? 
a Sodium. b Chloride. 


cd Calcium. 


(c Bicarbonate. 


OEE) pp Tle Y GES old shal yaksdl [201 


21) Which of the following occurs to the plant during cold winter days ? 
@ Transpiration process increases and transporting of ready-made food decreases. 
®© Transpiration process decreases and transporting of ready-made food increases. 


© Transpiration process and transporting of ready-made food decreases. 


@ Transpiration process and transporting of ready-made food increases. 


Answer the following questions (22 : 27): 
B What is the relation between : the number of white blood corpuscles and the exposure 


to an injury ? 


Explain : the lymphatic system is considered a transport and immume system at 
the same time. 


|24] What is the similarity between : pericycle and medullary rays ? 


cna = 


25] The opposite figure represents the movement 

| of blood inside the blood vessels, examine it, 

then answer : 

(a) What is the difference between the blood 
components in each of the blood vessel no. (1) 


and no. (2) ? 


(b) Determine the direction of the blood flow in each of blood 


vessel no. (1) and no. (2) "with respect to the heart". 
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[26] The following figure (A) represents a diagrammatic section in the human heart 
when a damage occurred in part (X), where it is replaced by an artificial part 
represented in figure (B) (enlarged image), study the two figures, then answer : 


(2) 
Metal unit 
Plastic ball of 
free movement 
Soft material 
fixed in 
the heart wall 
(L) 
(A) (B) 


(a) What does figure (B) represent ? And what is its role ? 


(b) Determine the direction of each of (Z) and (L) when fixing this part in the heart. 


What happens if : the concentration of the dissolved ions in the root cells is equal to their 
concentration in the soil solution ? And what is the effect of this on the root pressure ? 


Exercise on — From the Questions 
Chapter of the Previous Year Exams 2) 


Choose the correct answer (TE: 


17] What is the consequent of presence of cambium in monocotyledon plant stem ? 


2) Decreases of stem support. 

(© Increasing of transporting rate. 
© Increasing length of phloem. 
@ Dilation of primary xylem. 


The first valve that receives the nicotine from the lung is --+---+- valve. 
© tricuspid 
® bicuspid 
(©) semi lunar valve that connects to pulmonary artery 


(@ semi lunar valve that connects to aorta 


Increasing the size of the plant stem due to the presence of » 
©) xylem tissue. 
(® phloem tissue. 
© cambium tissue. 


@ pericycle. 


The figure illustrates the passage of blood in a blood vessel from +--+ 
© left atrium to left ventricle. 


(© liver to small intestine. 2 
© brain to heart. Ss 


@ heart to kidney. 
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e 
B Which graph represents the relation between ascent of sap in plant and increasing 
humidity ? 
Ascent of Ascent of Ascent of Ascent of 
sup. sap. sap, sap. 
A 
Humidity © Humidity 1 Humidity Humidity 
a b c d 


@ If the atrio-ventricle node stopped one second only, 


U the hearts beats would stop completely. 


D the 2 ventricles would stop the contracting. 
©) the 2 auricles would stop the contracting. 


|) the heartbeats would decrease one beat. 


In a plant stem, the function of the cortex is mainly to support the stem only. How far is 
| this statement correct ? 


Ù The statement is incorrect, because the stem cortex also can take part in 
photosynthesis process. 


The statement is correct, because the stem cortex is made up of supportive woody tissues, 


The statement is incorrect, because the function of the stem cortex is protecting the 
plant from external conditions only. 


d) The statement is incorrect, because the function of the stem cortex is storing starches only. 


8 | Which of the following can help blood capillaries to carry out their function ? 


© Having three layers that facilitate the exchange of small molecules between blood 
and cells of tissues. 


b Having valves that facilitate the exchange of blood between arteries and veins. 


© Having thick walls that facilitate the exchange of large molecules between blood and 
tissues. 


Having small pores that facilitate the exchange of substances between blood and cells 
of tissues. 
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9) The thickness of === === 
| cell. 


(@ artery 


© alveoli 
@) blood capillaries 


wall helps the exchange of O, between the blood and the nerve 


There is no relation between blood pressure and - 
| © the level of glucose in the blood. 

(Ð the type of blood vessel (artery or vein). 

(©) the age. 

@ the distance between the heart and organ. 


How are companion cells adapted for their role of active transporting substances in and 


| out of the sieve tube members ? 
©) They contain many mitochondria that provide energy via cellular respiration. 


(© They contain many mitochondria that provide energy via photosynthesis. 
© They contain a large vacuole to keep them turgid and more stable. 
@) They contain many nuclei that provide energy via photosynthesis. 


(A) 


— Head and arms = 


CO? 


EF] What is the letter of the blood 
vessel that is shown in the figure 


and is represented by this graph ? 
(By, 
{ 


Time @) 
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The opposite figure represents Desxgenaied bool Oxgenated blood 
| the direction of blood through blood ; ? 
capillaries, where are these ne Bi 
blood capillaries found ? 
®© In the liver. 
(5) In the small intestine. 
(©) In the two lungs. Blood capillaries 
| (© In the two kidneys. 
On staining a transverse section of a dicot plant stem with iodine solution, which of 
| the following appear(s) with dark blue colour ? 
| a Xylem vessels. b) Companion cells of phloem. 
© Cambium. d The innermost row of cells in cortex. 
What are the two valves which allow the blood to pass nearly at the same time ? 
| @ Mitral valve and pulmonary valve. » Pulmonary valve and aortic valve. 
© Mitral valve and aortic valve. d Tricuspid valve and aortic valve. 
Which of the hearts chambers is responsible for receiving the lymph ? 
| a Right atrium. b Right ventricle. c) Left atrium. (d. Left ventricle, 


In plants, what is the main process that root hair cells use to take in water from the soil ? 
m 
a Active transport. b) Osmosis. 


©) Photosynthesis. d Translocation, 


L = = nee — 


118] What is the blood vessel that contains the highest percentage of fats after digestion and 
absorption processes ? 


a Superior vena cava. b Inferior vena cava. 


© Hepatic portal vein. \d) Hepatic vein. 
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19] Which of the following tissues has the ability to divide mitotically in the plant 
®© Phloem. 


@) Cambium. 


F 


a) Xylem. 


c) Palisade tissue. 


Ww 


120) After performing a muscular effort, which of the following blood vessels carries 
j the lowest concentration o | 

(@) Hepatic vein. 

(©) Pulmonary artery. 

© Pulmonary vein. 


PN 7 
@ Inferior vena cava. 


L 


Increasing deposition of lignin on xylem vessel affects water transport by capillarity. 
| Which of the following represents that ? 


Capillarity Capillacity Capillarity Capillarity 
N Deposition of a Deposition lu Deposition of ae Deposition of 
lignin lignin lignin lignin 
® ® € 3 


Answer the following questions (22 : 27) : 


The shape of RBCs adapts with the function. Explain. 


Give two reasons for : blood non-clotting inside blood vessels ? 
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B Study the opposite diagram, then answer : 


(3) a) 
: ——__ Liver ———____ 
(a) Determine the number of blood Blood vessel Blood vessel 


vessel which is responsible for 
5 į (2)| Blood vessel 
transferring the highest level 


of amino acids. aes 
Smail intestine 
(b) Determine the number of blood 


vessel which is responsible for 
transferring vitamin (K) to the liver. 


Trace the path of blood cell from small intestine to lungs using the following data: 
Hepatic portal vein - lung - right ventricle - pulmonary artery - hepatic vein - inferior 
vena cava - right atrium. 


EJ "Liver is considered as a double edged weapon in each of blood liquidity and blood 
clotting". How far is this statement correct ? With explanation. 


N 


Both lymph and blood have an immunization function. Explain. 
= 
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Chapter Three 


Respiration in Living 
Organisms 


Lesson 1 Cellular Respiration: 


Lesson 2 Respiration in Living Organisms. 


> Test on Chapter.3 


> Exercise from the Questions of the Previous Year Exams 
on Chapter Three 


By the end of this chapter, the student should be able to : 
* Identify the concept of cellular respiration. + Identify the role of lungs in the respiration 


mechanism in man. 
e Understand the steps of glycolysis and its 


importance. * State the importance of cellular respiration. 


+ Identify the steps of aerobic respiration and  • Link between photosynthesis and 


where it takes place. respiration in plants. 


e Distinguish between the aerobic and 


anaerobic respiralion. 


We can use yeast in 
bread industry ? 


Chapter 


Cellular Respiration 


Lesson One 


Before studying the cellular respiration, we must differentiate between the gas 
exchange and cellular respiration : 


Gas exchange Cellular respiration 


The process in which the living organism The vital process by which the living 


obtains oxygen directly from the organism’s cells extract the energy stored 
atmospheric air, as in the unicellular in the chemical bonds of food molecules, 
organisms or by a respiratory system, especially sugars (glucose) that are 

as in the multicellular organisms, and manufactured by the plant or eaten by 
releases carbon dioxide as a final product the animal, then this energy is stored in 

of respiration. the form of ATP molecules to be used in 


performing different activities. 


E 
Cellular respiration aR 


o The cellular respiration process starts by the oxidation Note 


of a glucose molecule, where the molecule of food | Glucose and other 

is expressed usually by the glucose molecule, on carbohydrates are considered 
illustrating the steps of its breaking down, as io be forms of stored energy, 
the majority of living organisms’cells use it to also they are forms by which the 
produce energy more than their use for any other energy transfers from one cell 


molecules of the available food. to another and from one living 


ə Most stages of the glucose molecule oxidation occur organism to another. 
inside the mitochondria. - 

o The energy released from cellular respiration is stored in ATP molecules (adenosine 
triphosphate). 
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| ATP molecules Adenine 
e A molecule of ATP is built up of three sub-units ana \ 
which are : ~ eee 
(1) Adenine : a nitrogenous base (has basic properties). Ribose | 3-phosphate 
@ Ribose : a 5-carbon (pentose) sugar, Be 
3) Three phosphate groups. SOLE 


+ ATP molecules are considered the universal currency of energy in the cell, as any energy 
required by the cell needs the presence of ATP molecules which are easily transferred, and 


when they change into ADP (adenosine diphosphate) molecules, an amount of energy is 
released from them (which is about 7— 12 kcal/mol). 


Integration with Chemistry “a 


e Kilocalorie (C or kcal) is estimated by the amount of energy required to raise the 
temperature of 1 kg of water one degree Celsius, while the calorie (c or cal) is estimated 


by the amount of energy required to raise the temperature of | g of water one degree 
Celsius, from that we can conclude : 


| kilocalorie (1 kcal) equals 1000 calories. 


e Mole is the atomic or molecular mass of the substance expressed in grams. 


Ç Test yourself Q 
Choose the correct answer : 
How can ADP molecule be converted into ATP molecule ? 
©) By breaking down a bond between two phosphate groups with releasing energy. 
® By breaking down a bond between two phosphate groups in the presence of energy. 
© By forming a bond between two phosphate groups with releasing energy. 


@ By forming a bond between two phosphate groups in the presence of energy. 


| First N Aerobic cellular respiration 


è It is the main route for obtaining energy in the majority of living organisms, and 
it takes place in the presence of oxygen. 


« The oxidation of one mole of glucose (C6H |206) produces an amount of energy that 
is about 38ATP molecules , and this can be illustrated by the following equation ; 


CoH 120g + 60, = 6CO, + 6H,0 + 38ATP 
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Chapter 


j Stages of glucose molecule oxidation 


o The oxidation of glucose molecule takes place in three major stages, as follows : 


© Glycolysis occurs in the cytosole 
(non-organelle part of cytoplasm) 


of the cell. 


aor 7 
( (3)Electron transport 
eho | 


the mitochondria. 
© Electron transport chain occurs 
inside the mitochondria. 


Outer 


As the mitochondria contain : 

3 Inner 
- The respiratory enzymes. - Water. Ann membrane 
- Coenzymes. - Phosphate groups. 


- Electron carrier molecules (Cytochromes) that carry 


the electrons at different energy levels, where the 
hydrogen atoms are removed during the reaction to be 


passed to the coenzymes. 


Mitochondrion structure 


From the most important coenzymes 


NAD* which is reduced into NADH : FAD which is reduced into FADH; : 


NAD* +H, Sto NADH + Ht FAD + H, LOU RADH. 
2 2 2 


Do you know... ?-—- 
e In human body, NAD molecules are synthesized from vitamin (B4) and FAD molecules 


are synthesized from vitamin (B3). So, both vitamins have a great importance in 
the food substances that we eat. 


@ Test yourself 
Choose the correct answer : 
What is the amount of energy produced from the aerobic oxidation of one molecule of 
glucose ? 
(a) 12 kcal/mol. (b) 38 kcal/mol. (©) 360 kcal/mol. @) 3800 kcal/mol. 
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4 Glycolysis 


è It takes place in both the aerobic and 
anaerobic respirations to produce energy, 
where glycolysis stage occurs in 
the absence or lack of oxygen. 


ə Site of its occurrence : 
It occurs in the cytosole. Glucose 6-phosphate (6C) | 


e Steps of glycolysis : TEDE, ae 


One molecule of glucose (6-carbon) Povcioys © p pa EO) | 
is broken down into two molecules of ; 
pyruvic acid (3-carbon) through a group 


of reactions, as follows : Fructose 1,6-diphosphate (6C) | 
p = pie, 
@ Glucose molecule is converted into 4 
glucose 6-phosphate, then fructose 2 phosphoglyccraldehyde molecules eol 
6-phosphate, then fructose FERE : pa E i 
1,6-diphosphate, : : t f 
$ z 2 lactic acid 4ATP 477 > NADI 
@ Fructose 1,6-diphosphate (6C) is molecules ~~ : 
broken down into two molecules of —, ethyl alcohol Fora |, 2 pyruvic acid molecules (3C)| 
phosphoglyceraldehyde (3C). molecules = Arabi respiren 
© Each molecule of x 
4 2 carbon dioxide 
phosphoglyceraldehyde (PGAL) is molecules { Krebs cycle 
oxidized into pyruvic acid molecule, Diagram illustrates the steps of glycolysis 


therefore two molecules of pyruvic 
acid are produced. 


These reactions are accompanied by : (for each molecule of glucose) 
- Reducing two molecules of the coenzyme 2NADt——» 2NADH 
- Producing two molecules of ATP in the cytosole of the cell. 

e The equation of the reaction : 


CoH 1205 (Annerobic respiration) 2C3H40} + 2ATP 
Respiratory enzymes 


Glucose Pyruvic acid 
The produced energy : 
Ms r Ey P Glucose 
Two molecules of ATP which are not enough 60) 
to perform all the vital activities in the living eee ee 
: ‘ - 
organisms, therefore in case of the presence A 
BET ; 2aTP -°| INADH 
of oxygen, pyruvic acid passes into 
the mitochondria to produce more energy, and 2 molecules of 
this takes place in two stages, which are : pyruvic acid 
- Krebs cycle. GO) 


Diagram shows briefly 


- Electron transport chain. the steps of glycolysis 


215 


Lesson One 


e The importance of glycolysis : 


Chapter 


- The production of two molecules of ATP 
- Obtaining pyruvic acid which is used in both aerobic and anaerobic respiration 


@ Test yourself 


Choose the correct answer : 
Which of the following is required in order to start the glycolysis process ? 
(©) 2 molecules of NAD+ 


(a) 2 molecules of ATP 
© 4 molecules of ADP @ 4 phosphate groups 


2 Krebs cycle 
e The first scientist who described this cycle was Sir Hans Krebs in 1937, 


and he won Nobel prize for that in 1953 


e Site of its occurrence : it occurs inside the mitochondria. 


2 pyruvic acid molecules (3C) + 2CoA 
Fats 
2INADE ~~. Pi 
Fatty acids 


Hans Krebs 


Proteins 


2NADH <&-“[*~™2C0, 


2 acetyl CoA molecules (2C) 


| Onaloaeeticacid AC) | È Cine acid (6C) | 


Amino acids 


Le NADH 
~~. NAD" 


Malic acid (4C) ] | Ketoglutaric acid (5C) 


FADH, NAD’ a 
\ 


NADH wy 


a 
_- FAD 


Succinic acid (4C) 7 
Taan | 


Diagram illustrates Krebs cycle ————— 
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e Before entering into Krebs cycle, the following occurs + 
Each molecule of pyruvic acid is oxidized to change into acetyl group that 


combines with the coenzyme (A) "CoA", forming acetyl coenzyme (A) "Acetyl 
CoA", and this produces : 


2 molecules of NADH 2 molecules of CO, 
Note 


The other acetyl groups resulting from the breaking down of fatty acids and amino acids 
molecules can combine with the CoA to join the Krebs cycle. 


e Krebs cycle steps : 

(1) Each molecule of acetyl CoA joins the Krebs cycle, where the CoA splits off the acetyl 
group to repeat its role in another cycle. 
The acetyl group (2C) combines with the oxaloacetic acid (4C) to form citric acid (6C). 


The citric acid passes through three intermediate compounds which start by the ketoglutaric 
acid (5C), then succinic acid (4C), then malic acid (4C), and at the end of the reactions 
citric acid is formed again (therefore Krebs cycle is called the citric acid cycle). 


e During one Krebs cycle, the number of the released molecules : 


e 
e 


Two molecules of CO, Three molecules of NADH 
One molecule of FADH, One molecule of ATP 
a cy POMC a a ee 


The produced CO, molecules from Krebs cycle enter into the blood circulation by their 
combination with haemoglobin of RBCs and after gas exchange in lungs, they are expelled 
out with the exhaled air. 


è Krebs cycle is repeated twice for each molecule of the acetyl group, (e. it is repeated 
twice for one glucose molecule). 


e The importance of Krebs cycle ; 
The oxidation of carbon atoms through a group of reactions by removing the electrons 


which are received by the coenzymes (NAD* and FAD), and then these coenzymes 
transfer them to the cytochromes to release the energy required to form ATP molecules. 


e Krebs cycle doesn’t require the presence of oxygen, because the oxidation of carbon atoms during 
the Krebs cycle reactions is occurred by losing electrons that are received by NAD* and FAD 


@ Test yourself Cm 


Choose the correct answer : 
Which of the following acids is formed from the acid that precedes it in Krebs cycle, 
without the reduction of coenzymes ? 


(a) Citric acid. (b) Ketoglutaric acid. © Malic acid. @ Oxaloacetic acid. 
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Lesson One 


3 Electron transport chain 
o The terminal (last) stage of aerobic respiration that starts with the end of Krebs cycle. 


ə Site of its occurrence : it occurs inside the mitochondria. 


Hydrogen atoms divide 
into protons and electrons 


‘The 
released 
energy 
fs used 
in the 


production 
of aTe 


Electron transport chain 


s Electron transport chain steps : 
@ Hydrogen and high-energy electrons that are carried on each of NADH and FADH, 
are passed through a certain sequence of coenzymes called "cytochromes" (electrons 
carriers) that are present in the inner membrane of mitochondria. 

@ The cytochromes carry the electrons at different energy levels. During the passage of 
these high-energy electrons from one molecule of cytochrome to another, a sufficient 
energy is released to form ATP molecules from ADP molecules, which is called 

“oxidative phosphorylation". 
© A pair of electrons combines with a pair of H*, then with one oxygen atom to form 
a water molecule, according to the following equation : 


27+ 2H* + 40, H,0 


So, oxygen is considered the last receptor in the electron transport chain. 


Note } 
In the electron transport chain, each NADH molecule produces three molecules of ATP, 
while each FADH, molecule produces two molecules of ATP 
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o The importance of electron transport chain : 
Releasing the energy stored in NADH and FADH, molecules through the passage of 


electrons over a sequence of cytochromes and using the produced energy to form ATP 
molecules from ADP molecules. 


Q Key gg | en ee ae eee 


* A molecule of NADH that carries two electrons, loses them when converted into NAD* 
molecule and vice versa, depending on the following reaction : 


NADH NAD* + H*+ 2€ 


* A molecule of FADH, that carries two electrons, loses them when converted into FAD 
molecule and vice versa, depending on the following reaction : 


FAD + 2H*+ 26 


| Calculating the number of ATP molecules 


» In aerobic respiration (the presence of oxygen), the oxidation of one molecule of glucose 
produces 38 ATP molecules, where : 
2 molecules in the cytoplasm of the cell (produced during glycolysis). 
36 molecules in the mitochondria (during the respiration stage). 
e This is illustrated in the following diagram : 


pen 
Glucose molecule 


J 
o | 2 molecules of 
© | phosphoglyceraldehyde 
“a -—= = 
i 9 
| 
3 
2 molecules of 
pyruvic acid 
2 molecules of 
m acetyl CoA 
$ | 
£ > 
| 3 | 
3 
Š } Kerbs 
cyde 


The total produced energy = HEI 


Diagram illustrates the calculation of ATP molecules 
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3 
Q 


Ç Test yourself 


Choose the correct answer : 
ET What is the indication of the presence of 6 molecules of water in the following equation : 


(CgH 206 + 602 —> 6CO, + 6H,0) ? 
Glycolysis of a glucose molecule. 


(© Occurrence of Krebs cycle twice. 
(©) Occurrence of'complete oxidative phosphorylation process. 


(d) Storage of energy in NADH and FADH, molecules. 
2] If the stored energy is not released from the coenzymes during the electron transport 
chain, what is the number of ATP molecules that are resulted from the oxidation of 


one glucose molecule aerobically ? 
(a)2 ATP molecules. (©) 4 ATP molecules. 
©) 8 ATP molecules. © 16 ATP molecules. 


DEE Anaerobic cellular respiration 
The anaerobic respiration (Fermentation) : 
-Itis a process by which the living organism obtains energy from the food molecule (glucose) 


in the absence or lack of oxygen by the help of a group of special enzymes, producing 


a small quantity of energy (2 ATP molecules). 


E Stages of anaerobic respiration (Fermentation) 
@ Glucose molecule is decomposed into two molecules of pyruvic acid, resulting in 


the production of : 
- Two molecules of ATP 


- Two molecules of NADH 
@ Pyruvic acid is converted into lactic acid or ethyl alcohol, according to the type of cell in 


which it was formed, and this is called "fermentation". 


E Types of fermentation 
ay 

9 cay Q- 

Acidic fermentation Alcoholic fermentation 
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@ Acidic fermentation £ as in animal cells (especially the muscular cells) and bacteria, 
where : 

Notes 

* If oxygen is available, lactic 
acid is oxidized into pyruvic acid 
again, then into acetyl CoA to 

that is present in them and tend to reduce the pyruvic complete the stages of aerobic 

acid into lactic acid (C;H,0;) through its combination ~ respiration and produce energy. 

with the electrons that are carried on NADH, causing | * Seeds of seed plants have the 

ability to respire anaerobically, 


if they are kept in anaerobic 
- In bacteria, the pyruvic acid is reduced into lactic acid conditions. 


- In the muscle cells, when the muscles exert vigorous 
efforts or exercises, they resort to the anaerobic 
respiration, where they consume most of the oxygen 


what is known by the "muscle fatigue". 


in the absence of oxygen, and many dairy industries 
depend on this type of fermentation, such as cheese, butter and yoghurt. 


CH 1206 Acidic fermentation 2C3H60; +2ATP 
@ Alcoholic fermentation : as in yeast and some plant tissues, where pyruvic acid is 
reduced into ethyl alcohol (ethanol) and carbon dioxide is released. This is used in 


the industry of some products, such as alcohol and bread industries. 


C6H1206 Alcoholic fermentation 2C,H;0H 4 2C0, + 2ATP 


Glucose 


i 


2NAD* =~ ADP 
2NADH Te 2ATP 


2 pyruvic acid molecules 


O, Respiratory oxidation 


(Aerobic respiration) 
= INADH 
[== 2NADt 


In the absence or lack 
of oxygen 


| Fermentation | 


(2 molecules of lactic acid (3C) {2 molecules of ethyl alcohol (2C) | 


Diagram illustrates the anaerobic respiration 
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a Key Point .......-.....-----------------2eeeeeccottereeeeee i 


Although the ATP molecules are not produced on the fermentation of pyruvic acid, it is 
an important step after glycolysis during the anaerobic respiration, where two molecules 
of NAD* are re-produced to continue the glycolysis process and obtaining more ATP 
molecules, 


y Test yourself 


Choose the correct answer : 
Which of the following should be provided with a sufficient amount, to remove the muscle 


fatigue ? 
(a) Glucose. ®©) Oxygen. (c) Glycogen. @ Glucose and oxygen. 
BEÔ Experiment proof of anaerobic respiration process 
= (The proof of alcoholic fermentation process) 
1. Steps: 
(1) Put a sugary solution (or molasses that is Conducting 
diluted with water by a ratio of 1 : 2 Rubber lube 
stopper 
respectively) in a conical flask. 
g Flask 
(2) Add a piece of yeast into the flask and mix 
aa A Sugary solution Turbid 
it with the solution thoroughly. + Yeast M tinea: 


(3) Close the flask with a stopper of rubber 
through which a conducting tube passes and dip the free end of the tube into a beaker 


containing limewater. 


(4) Leave the apparatus in a warm place for several hours. 


2. Observation : 


(1) Gas bubbles are seen on the surface of the solution in the flask. 
(2) The release of alcohol odour from the flask. 
(3) Limewater becomes turbid. 
3. Conclusion 3 
(1) Yeast performs an anaerobic respiration process. So, CO, gas is evolved that causes 
the turbidity of limewater, as well as the sugary solution turns into an alcohol. 
(2) Yeast performs the anaerobic respiration (in the absence of oxygen) and this is called 


alcoholic fermentation. 
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Q Aerobie respiration 


o It requires the presence of oxygen for 
the combination of electrons and protons 
together, then with oxygen to form water. 
e A part of it occurs in the cytoplasm 
and the rest in the mitochondria. 


o The pyruvic acid molecule is converted 
into a molecule of acetyl CoA 


The whole energy that is present in 
glucose molecule is released. 


e It produces a high amount of energy 
(38 ATP). 


o The final products are simple substances 
with low-energy (H,O and CO,). 


(2) Acidic fermentation 


o It results from the reduction of pyruvic 
acid into lactic acid. 

e It occurs in the animal cells (especially 
muscular cells) and bacteria, 

The acidic fermentation : 
- In muscles : causes their fatigue. 
- In bacteria : many dairy industries depend 

on it, such as cheese, butter and yoghurt. 


53 From the previous, we can make the following comparisons : 


Anaerobic respiration 


e It doesn’t require the presence of oxygen, 
but it occurs by the help of a group of 
enzymes. 


‘e Ali of it occur in the cytoplasm. 


The pyruvic acid molecule is converted into 


either ethyl alcohol (as in yeast) or lactic 
acid (as in bacteria and muscle cells). 


| o A part of the energy that is present in 


glucose molecule is released. 


e It produces a low amount of energy 
(2 ATP). 


| o The final products are organic substances 


(ethyl alcohol or lactic acid). 


Alcoholic fermentation 


e It results from the reduction of pyruvic acid 
into ethyl alcohol (ethanol) and co, 


e It occurs in yeast and some plant tissues. 


_eIthas many important uses in industries, 


such as alcohol and bread industries. 
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Cellular Respiration 


Questions an Lesson One 


The questions signed by =} are answered In detall- @Understand OAppiy S Higher Order Thinking Skills 4 


Interactive test 


Al Multiple Choice Questions 


+The difference between the gas exchange and cellular-respiration. 
* The structure of ATP molecule. 
+ Glycolysis and Krebs cycle. 


In the following compound : 


(1) Which of the following is produced, D (Y) 
when bond (X) is broken down? fF DO | 
i-Energy. © ATP = pee, ® 
Water. J) Carbon dioxide. D | 
(2) Which part is specialized in storing energy ? = 
(X). mY). © (2). ð (L). 


Which of the following is the reason that ATP molecules represent the energy currency 
in the cell ? 
© They are the smallest molecules of energy in the cell. 
5 They store the least amount of energy in the cell. 
© They transfer the energy easily to perform the function of the cell. 
They can save their energy for a long period. 


8 What is the difference between the structure of ATP molecule and ADP molecule ? 
i Type of sugar. ©») Type of nitrogenous base. 
ci Number of phosphate groups. JD) Number of carbon atoms. 


Q Which of the following molecules is splitted ee glucose oxidation ? 
D Glucose. `) Phosphoglyceraldehyde. 
| Fructose | ,6-diphosphate . D Glucose 6-phosphate. 
8 Which of the following processes is considered the source of energy in all the living 
organisms ? 
u) Digestion process. b Photosynthesis process. 
Absorption process. d Transport process. 
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Questions on 


In which of the following molecules the amount of energy that is produced directly from 
glycolysis in the cytosole is stored ? 


(a) ATP © NADH 
(© FAD (d) Each of ATP and FAD 
@ The following reaction occurs during glycolysis when +--+- is formed. 


(2) glucose 6-phosphate 


(5) fructose 6-phosphate uê +© © 
(©) fructose 1 ,6-diphosphate 
Ze An — 
(d) pyruvic acid 


B What is the number of NADH compounds that are resulted from two cycles of citric acid ? 
@3 » 6 (©) 12 (d 18 


B What is the number of ATP molecules that are produced during the glycolysis of 4 
molecules of glucose ? 


(aj4 b) 8 c) 12 (d 16 
& The fatty acids enter in the cellular respiration in the form of -~ ~ molecule(s). 
. 

(a (1C) b (2C) c) (3C) id (4C) 


What is the number of ATP molecules that are resulted directly from the complete 
oxidation of 2 glucose molecules during Krebs cycle inside the mitochondria ? 
a4 b 38 c) 72 (d) 76 


12} What is the number of ATP molecules that are produced on the oxidation of one glucose 
© 
molecule in the presence of oxygen during the aerobic respiration process in the 
cytoplasm of the cell ? 


@) 38 molecules. b 36 molecules. © Two molecules. (d One molecule. 
Which of the following don’t/deesn’t produce ATP molecules ? 
“ son MEves 
@) Krebs cycle. ®©) Glycolysis. 
(©) Light reactions in grana. (Q) Dark reactions in stroma. 
What is the number of Krebs cycles required for the complete oxidation of two glucose 
e 
molecules ? 
Q) Once. (b) Twice. © Three times. (a Four times. 
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15) The opposite graph illustrates some Number of the 
roducts of aerobic cellular respiration resulted molecules CATP | 

: sie NADH 
FADH, | 


reactions, which of the following is 
formed during glycolysis and Krebs 25 
cycle respectively ? 
and (3). 
H) (2) and (4). i 
©) (1) and (4). 

(3) (4) and (3). 


Reactions 


oe O A 


molecule(s). 


16) The amino acids enter in the cellular respiration in the form of 
d (IC) b (2C) ©OGC) D (40) 


What happens to the intermediate compounds in Krebs cycle ? 
1 Oxidation by adding oxygen. (B) Reduction by gaining hydrogen. 


©) Oxidation by losing electrons. (SD) Reduction by gaining electrons. 


18) Æ Which of the following compounds loses phosphate groups during glycolysis ? 
(D Glucose 6-phosphate. (5) Fructose 6-phosphate. 
(© Fructose | ,6-diphosphate. D Phosphoglyceraldehyde. 


Æ What is the number of ATP molecules that are resulted indirectly from the conversion 


” ofa molecule of pyruvic acid into acetyl group ? 


a) Zero, b)2 03 d6 
+ Electron transport chain. 
+ Anaerobic respiration. 


How is the oxidation of glucose in case of aerobic cellular respiration occurred ? 


a) By combining the glucose with oxygen. b) By losing hydrogen from glucose. 


©) By combining the glucose with hydrogen. © By losing electrons from glucose. 


If it is possible to stop the reactions of Krebs cycle on the formation of succinic acid and 
[6] 
releasing the energy from the coenzymes, what is the number of ATP molecules that are 


resulted indirectly from one molecule of pyruvic acid ? 
a)6 D9 ce) 12 @18 
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From the opposite diagram : phicoge moleciig 
“* (1) Which of the following is correct ? s |S 
E ? 
Y Z L ue 
™) + B | T — NADH 4 Pyruvic Mitochondrion 
| ATP H,O Í oO, (X) acid molecules 
co, li O | ATP 
[ oz co, | mo | 
ATP | HO | co, | 


(2) Which of the following occurs in process (1) ? 
« Coenzymes oxidation. b) Coenzymes reduction. 
~ Releasing of CO, d) Releasing of O, 
(3) What is the number of ATP molecules that are resulted directly from process (2) for 
one pyruvic acid molecule ? 


a)! b)2 c 34 138 


The opposite figure illustrates 
a device used in the detection of 
respiration in yeast, what will 


h the ink 2 Air devoid 
appen to the ink drop af ox Veen 


Glass Ink 
tube drop 
GÒ It moves quickly inwards. 


Sugary solution 
containing yeast 


©) It moves slowly inwards. 
©) It moves outwards. 


(D It remains constant. 


In the equation : (CgH 20, + 60, __,. 6H,O + 6CO,), when CO, gas is released ? 
x 2 2 2 2 

G During glycolysis. b During Krebs cycle only. 

(©) Before and during Krebs cycle. a During electron transport chain. 


Study the following diagram, then determine : 
H,O + CO, Pees X), Glucose Process(Y), 38 ATP 


Which of the following depends on the two processes (X) and (Y) for obtaining energy ? 
(a Bean. b Yeast. 
€ Saprophytic bacteria. d Amoeba. 
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26) The opposite figure illustrates an experiment for Balloon 
the detection of the anaerobic respiration, where fe) rs Ny) 
two bottles with two balloons are put inside x z 
warm room, which choice in the following table 
expresses what happens for the two balloons 
after 24 hours ? 


| p Balloon () | Balloon w) 


UNa o 

ait 

a) | Inflate Inflate 
H — - ; 

®| Inflate No change | Yeast Sugar, 
= 4 and water yeast and water 

©| No change | Inflate | 
F T 

@ No change | No change 


What is the coenzyme that receives hydrogen in each of the cytosole and mitochondria ? 
a) FAD DNAD © CoA d Cytochrome. 


What is the number of ATP molecules that are formed in the electron transport chain and 
resulted from the oxidation of one glucose molecule ? 
@32 w34 ©36 d) 38 


z Where does the plant produce energy during aerobic cellular respiration process ? 
() In mitochondria only. ®© In cytosole only. 
© In mitochondria and cytosole. (© No correct answer. 


aly By which of the following the electron transport chain is described ? 


(©) Carrier molecules that change by changing the enzymes. 


Ð) The oxidative phosphorylation cycle. 
© A sequence of oxidation and reduction reactions. 


© An exothermic reaction. 


In which of the following stages the largest amount of ATP molecules is released directly ? 
©) Glycolysis. ® One Krebs cycle. 
(© Electron transport chain. @ Krebs cycle and electron transport chain. 


EP) Which of the following stages won’t occur in case of the absence of ATP molecules ? 
= we 


© Glycolysis. © Oxidation of pyruvic acid aerobically. 
(© Electron transport chain. @ Fermentation of pyruvic acid. 
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What is the number of ATP molecules that are resulted from the oxidation of one glucose 
© 
molecule in a bacterial cell anaerobically ? 


@2 b) 34 © 36 D38 


What is the ratio of the energy released from the aerobic respiration to that of the 
anaerobic respiration for one glucose molecule ? 


a)l: l BIO: 1 (c) 38:1 d 19:2 


In case of the absence or lack of oxygen, NADH compound that is resulted from 
e 
the glycolysis donates its electrons to the ©77eee 


GD pyruvic acid. (b) cytochromes. © citric acid. «d lactic acid. 


What is/are the substance(s) that doesn’t/don’t supply the cell with energy ? 
a paid ae 


@ Lipids. 
© Water. 


Proteins. 


© Carbohydrates. 


What is the total number of NADH compounds that are resulted from the oxidation of one 
glucose molecule in the anaerobic respiration ? 


Zero. b)2 c4 (a) 10 


Which of the following conversions doesn’t include the reduction process of 
A aktii 
the coenzymes ? 


CÒ The formation of pyruvic acid from phosphoglyceraldehyde. 


The formation of succinic acid from ketoglutaric acid. 


Qe & 


` The formation of malic acid from succinic acid, 


) The formation of lactic acid from pyruvic acid. 


What is the number of reduced NAD* and FAD molecules that are resulted from each 
glucose molecule entering in the cellular respiration process in the presence of oxygen 
respectively ? 

1 10 and2 b Sand 1 c lOand 1 d Sand? 


E What is the number of ATP molecules that are resulted from the oxidation of one glucose 
Ca) 
molecule in the presence of oxygen and absence of cytochromes from mitochondria ? 


a Zero. (b) 2 o4 (d) 38 
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Æ What is the reason that the energy resulted from the anaerobic respiration in 
1 the muscles is less than the energy resulted from the aerobic respiration ? 

© The consumption of energy in the formation of CO, 

(©) The consumption of energy in the formation of O, 

© The remaining of energy stored in the pyruvic acid. 


e remaining of energy stored in the la 


@ Æ The opposite graph illustrates the 
respiration rate of a player before, during 


and after participating in a running race, 
at which point her body cells contain 


Respiration rate 


the highest amount of lactic acid ? 1 
a j Beginning End 
a) (1). b) (2). of race of race 
© (3). d (4). 


Æ From the following figures, what can we observe after few hours ? 


Balloon Balloon Balloon 
a) 2) (3) 
Conical Mask 
Fructose solution Sucrose solution Glucose solution 
~ + Yeast + Yeast ~ + Yeast 


` The volume of balloon no. (1) is greater than that of no. (2) and less than that of no. (3) 


(5) The volume of balloon no. (2) is greater than that of no. (1) and (3). 
©) The volume of balloon no. (3) is greater than that of no. (1) and (2). 
d) The volume of balloon no. (1) is greater than that of no. (2) and (3) 


p 3 In each of the alcoholic ferméntation and acidic fener. two molecules of ATP 
are released, therefore it is predicted that the number of kilocalories that are resulted from 


the breaking down of the released ATP molecules ---------- 
T from alcoholic fermentation is greater than that from the acidic fermentation 


(Ñ) from alcoholic fermentation is less than that [rom the acidic fermentation 


© is equal in both types of fermentation. 
T) from both of them greater than that from aerobic respiration. 
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B Æ What is the number of electrons that are transferred by NADH molecule to 
the cytochrome ? 


(a)l b 


w 


c)3 a4 
46 Æ What is the number of ATP molecules that are resulted from the complete oxidation of 
one molecule of pyruvic acid ? 


a6 515 © 36 38 


Æ In an experiment, a researcher put a primitive organism in a medium with variable 
temperature. Which of the following graphs expresses the relation between 
the temperature of the medium and the rate of the cellular respiration ? 


Rate of cellular respiration Rate of cellular respiration 
Temperature(*C) \ Temperature?C 
5 1015 20 25 3035 EST Os Se: ae 
a (b 
Rate of cellular respiration Rate of cellular respiration 
Temperature (°C) Temperature (°C) 
5 10 15 20 25 3035 5 10 £5 2025 3035 
È d 


[48] Æ How far are these statements "the aerobic respiration may occur and followed by 
e 


anaerobic respiration", "the anaerobic respiration may occur and followed by aerobic 
respiration" correct ? 


1 The first statement is correct and the second statement is wrong. 
(© The first statement is wrong and the second statement is correct. 


(© The two statements are correct. 


(D The two statements are wrong. 
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[Second] Miscellaneous Questions 


o Give reason for : on illustrating the mechanism of cellular respiration, food is not 


expressed by a molecule of fructose, but by a glucose molecule. 


What is the difference between : ATP and ADP ? 


Explain : the cellular respiration is different from the burning process. 


Give reason for : ATP molecules are considered a temporary store for energy inside the cell. 


"The structure of ATP molecules helps them in performing their function". 
How far is this statement correct ? With explanation. 


6) Give reason for : glycolysis occurs in the aerobic and anaerobic respiration. 


“The cell may use protein as a source to produce energy". How far is this statement 


correct ? With explanation. 


What happens in case of : the absence of coenzyme (A) from the cells of a living organism ? 


In the opposite diagram : 
i Polysaccharides "inside the cells" 


4 


(a) Mention the two types of 
carbohydrates that are stored inside si i 
the plant and animal cells. (3C) sugar 

(b) What is the name of the process in + 
which (6C) sugar is converted into Pyruvic acid 
pyruvic acid ? And where does it Mal ou — w 
occur in the cell ? sy 

(c) What happens to the resulted | Krebs cycle | 


hydrogen ions ? 
co, H+ 


Write the number that indicates : number of coenzymes that are resulted in one Krebs cycle. 


n 


IE “When Krebs cycle is repeated for 4 times, 20 molecules of ATP are produced directly". 


© 
How far is this statement correct ? With explanation. 


1B} Give reason for : the formation of intermediate compounds in Krebs cycle. 
° 
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What is the difference between : NAD* and NADP ? 
e 


Give reason for : the reactions of electron transport chain don’t occur in the cytosole of the cell. 
e 


In the opposite figure : 
J 
Which of the two cases represents a stage of aerobic 


respiration in the cell ? Explain your answer. 


9 What is the similarity between : NAD* and FAD ? 


= 
ok 


"The oxidation of 3 molecules of glucose during the electron transport chain produces 


114 molecules of ATP". How far is this statement correct ? With explanation. 
Explain : the shortage of oxygen doesn’t affect the life of some living organisms. 


© 
(19) Write the number that indicates : number of lactic acid molecules that are resulted from 
[o] 


one molecule of glucose in the anaerobic respiration. 


In the following diagram, process no. (1) occurs inside the small intestine, while 
the two processes no. (2) and (3) occur inside the living cell, where compound (Z) 


increases, when feeling the muscular fatigue, in the light of this, answer : 


[Wo f 2X | af] a [z] 
| (12C) (6C) | | GC) | (3C) 


(a) What are the compounds from (W) : (Z) ? And what are the processes from no. (1) : (3) ? 


(b) What is the reason for decreasing the carbon atoms into half, on the occurrence of 


two steps no. (1) and (2) ? 
(c) What are the conditions required for the occurrence of steps from no. (1) : (3) ? 


(d) What is the number of ATP molecules that are resulted from one molecule of (W) 


through these processes ? 


Explain : the aerobic respiration could occur without forming the pyruvic acid. 
. 
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[e] 


What happens in case of : the exposure of some types of bacteria to a lack or absence of 
e 


oxygen ? 


In the opposite figure, a water 


bath is used whose temperature 


rar eee Milk ~cylindar 
types of living organisms : g 7 = Bread dough— 
5 + actic acid 'S + ~ 
(a) In which graduated cylinder does Beene 7 Yeast fungus T 


the volume of the mixture increase, after 


one hour from the beginning of the experiment ? Explain your answer. 


(b) Illustrate the importance of using each of them in our daily life. 


From the following diagram : 


© | Glycogen ) 
on È oS 
7) Sige 


a Glucose ) 


: “Le 
si Rtg 
=: “eo 
CO, + Ethy!\ CO, +H,0) 


alcohol 


Which of the reactions from no. (1) : (5) represents : 
(a) Aerobic respiration. 

{b) A change occurs inside the liver. 

(c) Anaerobic respiration in muscles. 

(d) Anaerobic respiration in yeast. 


(e) A reaction that forms an organic substance inside the plant (in storage sites). 


Explain : a diluted sugar solution is used during the alcoholic fermentation experiment. 
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The opposite figure shows one of the living 
e 
organelles inside the cell : 


(a) Mention the number and name of the structure 
that : 


1. Contains the electron carriers. 


2. Is present inside the cell nucleus. 
(b) Predict the reason for the presence of structure no. (1) inside this organelle. 


(e) What is the relation between the structure no. (3) and the main function of this 
organelle ? 


What is the similarity between : fermentation process and cellular respiration process ? 
e. 
And what are the main conditions for the occurrence of the fermentation process in 
the cells ? 
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Choose two correct answers for the following questions : 


E Which of the following are the similarities between aerobic and anaerobic respiration ? 
e 


[C3] 

© Both need a small amount of oxygen. 

(©) Both produce CO, gas in muscles. 

@ Both produce ethyl alcohol in yeast. 

(©) Both include the formation of pyruvic acid. 


Which of the following happen 
process ? 
Œ They are oxidized during Krebs cycle. 


(©) They are reduced during Krebs cycle. 


to NAD? molecules during the aerobic respiration 


(© They are oxidized during electron transport chain. 
@ They are reduced during electron transport chain. 
© They are reduced during glycolysis. 


Choose from the list what suits the spaces : 


From the following diagram, which shows some stages of the cellular respiration : 


oo 
} ri 


"N 


Krebs . Z +(P) 
\ 


Wk 


| Acetyl CoA 
Pyruvic acid 


L ADP 
| CO, 


e Letter (X) represents : + 


-Letter (Y) represents : 
L Citric acid 
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| First N Respiration in man 


Bi 
$ Human body contains a system that extracts 
the oxygen from the atmospheric air, then 


‘mae 
transfers it to the blood which delivers it Na k ) 
to the body cells. This system is called Mouth “a } Pharynx 
“respiratory system". Larynx } A Bronchus 


Trachea __— 


+ 
1] 


E Respiratory system in man 


® It consists of many organs, where each one of 
4 r ily Ge à Bronchiole 

them is suitable for performing its function, | 
as follows : 


Right lung f ~ 


Alvcoli —~ 


4 Nose or mouth | Diaphragm Deoxygenated blood 


9 The air enters the body through nose or mouth, fF Orgena 
but it is preferable (from the hygienic point of 
view) to enter through nose, because : 

- It is a warm passage, as it is lined with Deoxygenated Oxygenated 
numerous blood capillaries. blood 42 Or CO. blood 
- It is moist, as it secretes mucus. 


- It serves as a filter, because it contains mucus 
and hairs which act as filters (sieves). 


Respiratory system in man 
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2 Pharynx _ 


o Air passes through it and is considered a common pathway for both air and food. 


Chapter 


3 Larynx 
The air enters the trachea through it and it is known as the voice box. 


Do you know... ? 


° Diaphragm is a respiratory muscle. That participates mainly in respiration mechanism, 
during inhalation it contracts as the muscles between the ribs contract to increase 


the capacity of chest cavity and the opposite occurs during exhalation. 


4 Trachea 
e Its walls contain a series of (3) cartilaginous rings to keep it permenantly opened. 


¢ Its inner surface is lined with cilia which beat upwards to filter the air passed through it by 
moving the small foreign bodies to the pharynx, so that they may be swallowed. 

e It is divided at its lower end into two bronchi which divide and subdivide into 
progressively smaller and smaller branches called the "bronchioles", where each 


bronchiole finally ends with sacs called the “alveoli”. 


5 Lungs 
è Each lung consists of a group of alveoli, bronchioles connected to them and 


the surrounding blood capillaries. 


e Functional suitability of alveoli : 
e They are large in number that may reach about 600 million alveoli per lung to increase 


the respiratory surface area. 
e Their walls are considered the actual respiratory surface, because : 


- They are thin, which increases the speed of gas exchanging process. 
- They are surrounded externally by a large network of blood capillaries whose blood 
receives oxygen from the alveolar air and from the bronchioles that are connected to them 


- They are moistened by water vapour which is necessary for dissolving CO, and O, for 
completing the exchange of gases process between the alveolar air and the surrounding 


blood in the blood capillaries. 


| Role of the respiratory system in excretion process 
o The respiratory system in man excretes carbon dioxide, as well as it has an important role 


in the excretion of some water with the exhaled air in the form of water vapour, where : 
- Man usually loses daily about 500 cm’of water through the two lungs out of 2500 cm? 


of water that he loses daily. 
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- This loss occurs as a result of the evaporation of water that moistens the alveolar walls 
and is necessary for dissolving oxygen and carbon dioxide to complete the gaseous 
exchange between the alveolar air and the surrounding blood in the blood capillaries 
(as mentioned before). 


Do you know... ? 

° Coronaviruses (CoV) are a large family of viruses that cause illness ranging from the 
common cold to more severe diseases such as Severe Acute Respiratory Syndrome 
(SARS), where 80% of patients are recovered, 15% suffer from severe symptoms and 
5% of them are in a critical case and need an intensive care. 

o The virus is transmitted through direct contact with respiratory droplets of an infected 
person (generated through coughing and sneezing). Individuals can also be infected 
from touching surfaces contaminated with the virus and touching their faces (e.g. eyes, 
nose or mouth). So, the virus infects the respiratory system starting at first with the 
mucous membranes of the nose, mouth and trachea then reaching out to lung, when the 
virus arrives to the alveoli, they start to be full with water (inflamed) and the lung is 
infected with pneumonia, causing breath shortness and difficulty. Therefore, the level of 
oxygen becomes low in blood that if it is lower than its normal level, it is necessary to 
be supplied with oxygen externally, where it is given with certain levels depending on 
the disease state. 


1 

Ç Test yourself 
Choose the correct answer : 
The opposite figure illustrates the blood route 
around an alveolus during the gases exchange 


process, which choice in the following table 
illustrates the blood route and its type ? 


Blood route Blood at (3) Blood at (4) 


Deoxygenated | 


(1) —» (2) Oxygenated 


(2)——» (1) | Oxygenated | Deoxygenated 


©| (1) ——»- (2) | Deoxygenated 


@ (2) ——» (1) Deoxygenated | Oxygenated | 


Oxygenated | 
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Tt is a process in which the plant obtains the chemical energy that is stored in the form of 
organic molecules rich in energy (glucose) through a chain of reactions which include the 
breaking down of the carbon bonds in the organic substance to carry out one of its vital 


` activities, 


Types of 
respiration in 
plant Anaerobic 


Aerobic 
| | 12) respiration 


Q respiration 


In which the release of | In which the release of | 


| energy occurs in 
| the absence of oxygen. 


| 
energy occurs by 


the oxidation process in 
the presence of oxygen. | 


| Respiration in most plants 
s In most plants, each living cell is in a direct contact with the external environment, 
therefore the gaseous exchange process is easy to occur, where oxygen gas diffuses 


inside the cell, while carbon dioxide gas diffuses outside the cell. 


| Respiration in vascular plants 
e Oxygen gas reaches the cells through various passageways, such as : 
1) The stomata of leaf : when they open, air enters into the air chambers and diffuses 
through the intercellular spaces that spread in various parts of the plant. So, the gas 
diffuses through the cell membranes and dissolves in the cell water. 


@ The phloem passageways : some of oxygen dissolved in water is carried to 
the phloem passageway, so that it reaches the tissues of the stem and root. 

(3) The roots : the oxygen dissolved in the soil water enters the plant through them as itis 
absorbed by the root hairs or imbibed by the root cell walls. 


© The stomata of green plant stem and the lenticels or any cracks in the bark of 


woody stems : they act as an entrance for air. 
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e Methods of expelling carbon dioxide gas (that is produced from the respiration) to 
outside : 


(1) By direct diffusion of the gas from the plant cells to the external environment, and this 


occurs in the cells which are on the surface, where they are exposed directly to air or 
soil. 


(2) For deep seated cells, carbon dioxide gas passes to the xylem or phloem tissues, then 
to the stomata and to the external environment. 


m] Relation between photosynthesis and respiration processes in the plant 


è What happens in the chloroplast is reversed in the mitochondria, where : 


- The plastids of green plants perform the photosynthesis process, producing glucose 
and oxygen gas. 


- Glucose and oxygen gas move to the mitochondria to release the energy through 
the respiration process. 


- Carbon dioxide gas and water that are resulted from the respiration process move to 
the plastid to accomplish the photosynthesis process. 


Green plastid 


Cycle of cellular respiration and photosynthesis 
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EES Expe 


1. Steps : 


e 


niment Respiration in green plant parts 


(1) Bring a green potted plant and place it on a glass plate and put a small beaker 
containing clear limewater next to it, then invert a glass bell jar over them, then 


cover t! 


(2) Prepare a similar apparatus with a pot thatis | 
empty of any cultivated plant. 


J 


ar wilh a black picce ; 
f J 
I 
| 


Respired green plant 


| Bell jar : i Beaker | 
| Pot | 
| Glass plate Turbid limewater 
Figure (A) — j 

(Note 


piece of cloth, in order to keep the 


(3) Put some clear limewater in another small light away from the green plant and 


beaker. 


(4) Leave the two apparatuses and the beaker 
between them for some time, as in figure (B). released from the respiration. 


2. Observation : 


The bell jar is covered by a black | 


stop the photosynthesis process 
which consumes CO, that is 
present in the air of bell jar or that 


Bell jar Respired 
green plant 
Pot | 
/ N 7 | 
CAN Turbid 


: limewater 
limewater > 


Figure (B) 


Limewater becomes turbid in step no. (1) only, and it doesn’t become turbid in steps 
no. (2) and no. (3). 
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3. Explanations : 


© In step no. (1), the green plant respires and produces carbon dioxide gas which caused 
the turbidity of limewater in the beaker. 


è In steps no. (2) and no. (3), the limewater in the other two beakers shows no turbidity, 
due to the small percentage of carbon dioxide gas, either in the air of bell jar or in 
the atmospheric air. 


4. Conclusion ; 


The green plant performs respiration process and releases carbon dioxide gas, as a result 
of this process. 


Í Remember that (% 

Clear limewater is calcium hydroxide. So, when it combines with carbon dioxide, it is 
| converted into calcium carbonate which is an insoluble chemical substance (forms 

i a precipitate) with white colour. Therefore, the limewater becomes turbid and converts 
: into white colour. 


@ Test yourself 


Choose the correct answer : Concentration 


of CO, gas (%) 
The opposite graph illustrates the 0040 (A) 
concentration of carbon dioxide that was 0.838 
resulted from an agricultural crop within al (©) 


0.034 
24 hours, which of the following represents 0032 


the reason for the change in the curve from 00% (B) 

(A) to (B), then from (B) to (C) ? 0O 2 4 6 8 01241618202 %4 a 
(a) Photosynthesis process. 

(©) Respiration process. 

(©) Photosynthesis and respiration processes respectively. 

@ Respiration and photosynthesis processes respectively, 
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| First | Multiple Choice Questions Interactive test 


In the opposite figure : 
(1) In which of the following parts the air that enters 
into the two lungs is moistened ? 
.) Part no. (2). 
©) Part no. (3). 
©) Part no. (4). 
(© Parts no. (1) and (2). 
(2) Where is the mucus present ? 
a) Part no. (1) only. 
© Part no. (2) only. 
Part no. (7) only. 
G Parts no. (2) and (7). 
(3) What is the part that represents the voice box ? 


&@ (3). D(A. ©6). d (7). 
(4) Which of the following structures doesn’t consist of cartilages ? 

@ (5). d (6). On. d) (8). 
(5) Which of the following structures is/are rich in blood capillaries ? 

©) Part no. (2) only. (5) Part no. (9) only. 


(© Parts no. (2) and (9). © Parts no. (2) and (8). 


The cilia that are present in the trachea work on pushing the mucus with the tiny foreign 
particles towards the === 
G nose. h epiglottis. © pharynx. d two lungs. 


Which of the following isn’t performed by the respiratory tracts ? 

e x Sn pa 
G) Filtering the air. (5) Moistening the air. 
(©) Exchanging gases. @) Warming the air. 


Which of the following doesn’t/don’t affect the rate and the depth of respiration ? 
GÒ Physical exercises. 
i> Ratio of each of oxygen and carbon dioxide in the atmospheric air. 
©) Respiratory enzymes. 
W) Psychological state. 
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5 The opposite figure illustrates one 

“of the biological cycles that happen 
in the plant, if you know that letter 
(A) represents CO, + HO, what do 
letters (B,C, D and E) represent in 
the figure ? 


{1 B | c 

| @ Chloroplast ATP 
| Chloroplast Glucose + O, 
© | Mitochondria Glucose + O3 
(Mitochondria ATP 


Questions on 


Mitochondria 
Mitochondria 
Chloroplast 
Chloroplast 


Glucose + O, 


ATP 
ATP 


Glucose + Oy 


© Which of the following statements doesn’t agree with the respiration process ? 
ay i 


CO All the living cells respire. 


‘| An amount of sugar is released from it. 


-> Plants respire day and night. 


GO Plants respire oxygen and release CO, gas. 


From the opposite figure, which of the following structures contains 
o 


the highest concentration of CO, gas ? 
@ (1). 
a2). 
O3. 
ORC 


(2) 


E Which of the following statements doesn’t agree with the reason for the speed of 
the blood transport to oxygen that is present in the two lungs ? 


Go Air that enters the two lungs contains a greater amount of oxygen than the air that 


comes out of them. 


|») The alveoli are surrounded by a huge network of blood capillaries. 


(0 The wall of alveolus is thin and its surface area is large. 


|.) The oxygen concentration in blood is less than its concentration in the alveoli. 


[245 


Lesson Two 


Chapter 


3] @Understand OApely do Higher Order Thinking Skills g 


Which of the following graphs illustrates the relation between the rate of oxygen diffusion 


and the thickness of the alveolus wall ? 


Rate of O, Rate of O, Rate of O, Rate of O, 
J diffusion 


diffusion” diffusion diffusion” 


Wall 
thickness 


Wall 


Wall 
thickness 


thickness 


a) b) B D 
What are the main sites for exchanging gases in plant ? 
e. 
a) Leaves. b) Lenticels. © Stomata. d) Roots. 
See a = k Š 5 0: 


58) What is the vital process illustrated by the opposite 
e. 
figure in the plant ? 
G) Respiration. 


Photosynthesis. 


(©) Transpiration. 
@ Transportation. CO» 


S 


In the opposite figure, What does (X) represent ? se ie 
i 


@ ATP ® ADP | Plants 
© CH 206 @ H,O 0: [o co, 
-l Animals | 


W 
Thermal energy emitted 
10 the surrounding environment 


Which of the following graphs shows the change in the concentration of CO, and O, 


ee : ae , 
gases in blood inside the venules surrounding the alveolus ? 
Concentration of Concentration of 
gases in blood gases in blood 


Concentration of Concentration of 
gases in blood gases in blood 


Time 
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The opposite figure shows an instrument used to measure 


the rate of respiration in the growing seeds, which choice 
in the following table is correct ? 


a = _ F (Xx) 
__| Movement of fluid (X) | Funetion of fluid (Y) 
@ Downwards | CO, Absorption 
©) Downwards | O, Production | Growing 
Z =s = = = seeds 
© Upwards | CO, Absorption x 
\@| Upwards O; Production } g w 
Study the following figure, then determine : 
Aif —e — 
ketene 
Sodium hydroxide Lime- Green Black Lime. 
solution water plant cover water 
(1) (2) GQ) (4) 
Which choice in the following table shows ( bil Flask (2) | ‘Flask (4) 
g 7 > 5 B S 1 
what happens te limewater in flasks (2), (4) © Turbid Turbid 
after pumping air ? Pt - 
) Turbid Clear 
© Clear | Turbid 
poset 
(®© Clear | Clear 


16 Æ From the following graph : 


Percentage (%) 
80 
60 
40 
20 
(X) (Y) (2) (L) 


(1) Which of the following samples represents the air entering into the two lungs ? 
a (X). (6 (Y). o @). d (L). 


247 


Lesson Two 


Chapter 


3 @ Understand OAppiy & Higher Order Thinking Skills 


(2) Which of the following samples represents the air coming out from the two 


lungs ? 


(X). b) (Y). 


c)(Z). 


D(L). 


17) Æ The plant cell can form the high-energy organic compounds, then use them to extract 
the energy required for performing its vital functions, this indicates that what happens in 


a mitochondria is reversed in the chloroplast. 


© chloroplast is reversed in the mitochondria. 


©) chloroplast is continued in the mitochondria. 


© mitochondria is continued in the chloroplast. 


Æ The following figures illustrate three test tubes, which of the following choices shows 
ee i s 
what happens on their exposure to sunlight for several hours ? 


Water 
Aquatic 
plant 
Aquatic 
snail 
a) 
| ] Test tube (1) | 
L ne | 
a) Increasing O, level 
) Increasing CO, level 
PE e ih 
© Increasing CO, level 
b + 
|. | No change in O, and CO, | 
O a 3 
Ai levels | 
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Aquatic 
plant 
Water 
D 
Test tube (2) 


Increasing CO, level 


Increasing O; level 


No change in O, and CO, | 


levels 


Increasing O, level 


Water 
Aquatic 
snail 
(3) 
Test tube (3) 


No change in O, and CO, 
levels 


No change in O, and CO, 
| levels 


Increasing O, level 


Increasing CO, level 


Questions on 
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Coloured Y Coloured 


119] Æ The two opposite figures illustrate 


** an experiment to measure the rate of ink drop Small ink drop 
ae ew i ; animals 
respiration in some small animals, which 
choice in the following table determine the 
direction of the coloured ink drop in the two Glas Wire web Limewater 
MS 
tubes ? 
Tube no. (1) Tube no. (2) 


The direction in 


f 
| Tube no. (1) ] Tube no. (2) 
a] a) inves a T_ Outwards | 
Inwards | Remains constant 
Outwards Inwards 
t | 


Remains constant Inwards 


Æ Which of the following doesn’t increase the rate of respiration spontaneously ? 
apie E 


a Increasing the pH value in blood. 


| Increasing the carbon dioxide level in blood. 
Increasing the blood acidity. 
GD Decreasing the haemoglobin level in the red blood corpuscles, 


[Second] Miscellaneous Questions 


What happens in case of : the nose is devoid of hairs and mucus ? 

“If you know that bronchi contain cilia". Deduce the function of these cilia. 

What happens if : the trachea is devoid of cartilaginous rings that are present in its wall ? 
Give reason for : the presence of millions of alveoli in one lung. 

What happens in case of : increasing the thickness of alveoli walls ? 


Where is the carbon dioxide formed in mammals ? Illustrate by arrows how the bedy 


86-55-85 


gets rid of it. 


Follow by arrows only : the route passed by CO, molecule that is present in a small 
intestine cell, till it comes out from the body. 
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3 J What happens in case of : putting a growing plant in a glass box that is covered by 
a black cover and devoid of oxygen then leaving it for several days ? 


o From the following figures, explain why the mouse died and the candle burnt out in 
figure no. (2), and why the mouse lived and the candle remained light in figure no. (4). 


10) Follow by arrows the steps of the arrival of an oxygen molecule to each of 
the following : 
(a) Cells of skin epidermis. 
(b) Cells of plant stem epidermis. 


o What happens in case of : uncovering the bell j jar with a piece of black cloth in 
the experiment that proves the respiration of the green plant parts ? 


14) Study well the opposite figure that Light 
represents an experiment to compare r: 
between the amount of carbon dioxide 
resulted from the respiration of an insect 
and an aquatic green plant, then answer : 

o (a) What is the name of the substance that 

is used in detecting CO, ? 


(b) After one hour from the beginning of the experiment, 
the indicator doesn’t change in tube no. (2), but it 
changes in tube no (1). What is your explanation ? 

& (c) What do you expect to happen, on putting 

the apparatus in darkness for a long time ? 


SK) "Fish in their farms need a sufficient amount of dissolved oxygen to cover their 
T respiration needs". Suggest several natural methods to decrease the need to pump 
oxygen in the fish farms. 
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Choose two correct answers for the following questions : 


1] Which of the following characterize the alveoli 7 
? (@) They are found in all animals. 
(b) They contain high concentration of O, than that in atmospheric air. 
© They have moist walls. 
@ They are small-sized compared to the other body cells. 
(©) They are surrounded by oxygenated and deoxygenated blood. 


Study the following figure that shows an experiment to estimate a vital process done by 
the insect inside the glass container : 


Rubber stopper Thin glass tube — Coloured-ink drop 


Insect 
Perforated metal net 


Ca0H 


Which of the following can be measured from the movement of the ink drop inside 
the glass tube ? 

(2) CO, gas production. » Increasing the metabolism rate, 

(©) Oy consumption. d Energy releasing. te Respiration rate. 


Choose from the list what suits the spaces : 


The opposite graph shows the results of Respiration rate 
an experiment measuring the rate of 
respiration in a living organism at 
different temperatures, which of 

the following will be deduced : 


eat temperature 40°C ; eee (CL) eese i Temperature (*C) 


*at temperature 50°C : = Oa 


10 20 30 40 50 60 
Respiratory enzymes work faster 
Respiratory enzymes work slowly | 
M The available 0; amount is low 
The available O, amount is high 
Respiratory ‘enzymes stop working | 
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Test on Chapter 3 | Respiration in Living Organisms 9) 


e 


Choose the correct answer (1 : 21) : | 


and the amount of oxygen that is available in a muscular cell ? 


Rate Rate Rate Rate 
of acrobic of acrobic of aerobic of acrobic 
respiration respiration respiration respiration 
| Amount Amount = Amoun Amount 
= of Oz of O» ra of O2 of O: 
a) bh) © D 2 


The following figure represents two vital processes (1) and (2) that occur inside 


the living cells of two different organisms : 


Which of the following can be concluded from the two processes (1) and (2)? 
©) Process no. (2) depends on process no. (1). 

(©) Process no. (1) depends on process no. (2). 

(©) No one of them depends on the other. 


. Each of them depends on the other. 
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B Which of the following are used by the cell as a rapid source to obtain energy ? 
(4) Glucose molecules. 

(5) Phosphoglyceraldehyde molecules. 

(©) Pyruvic acid molecules. 

(2) ATP molecules. 


4) The ratio of the number of FADH, to NADH molecules that are resulted from the 
complete oxidation of one molecule of glucose in aerobic conditions is «+++ 
@1:5 (6) 3:1 

©5:1 @ 1:3 


The opposite figure illustrates the respiratory system in human, 
which of the following represents the functional units of this 


system ? 
©. 
(6) (2). 
o (3). 
(A). 


@ The following table represents 3 different stages for the oxidation of glucose molecule 
= 
inside the living cell : 


Needs the presence of ATP molecules and occurs in the absence of 
Stage (1) 
oxygen. 


Stage (2 


=I 


) Needs the presence of oxygen and occurs in the absence of ATP 
molecules. 


p; : 
Stage (3) Doesn’t need the presence of ATP molecules or oxygen. 


Which of the following represents the three stages (1), (2) and (3) tespectively ? 
.) Glycolysis — Krebs cycle — Electron transport chain. 

W Krebs cycle — Glycolysis — Electron transport chain. 

© Electron transport chain — Krebs cycle - Glycolysis. 

«(D Glycolysis — Electron transport chain — Krebs cycle. 
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Chapter 


The opposite graph represents the amount of CO, gas Amount 

3 CO, 
that is resulted from four cells (1), (2), (3) and (4) at oe 
the same period of time, which of the following 


represents the most active cell ? i 
| 


a) Cell no. (1). b) Cell no. (2). cal 


mM @ 8 4 


B All the following share in the arrival of oxygen gas to the cells of the herbaceous plant 


stems, except = 
a) phloem passageways. 5) stomata. c) lenticels. D roots. 


9) Photosynthetic phosphorylation and oxidative phosphorylation, #1 


© are reversible processes. 
© the first occurs in the mitochondria and the second occurs in the chloroplasts. 


© the first needs energy and the second releases energy. 


@ they are different in the source of energy. 


In the opposite figure, the two gases that are represented 


by the symbols (X) and (Y) are err respectively. 
®© CO, and O, 

(5) O, and CO, 

CO, and N, 

@ N, and O, 


Blood 
vessel 


The opposite graph represents the produced No. of carbon atoms 
5 . in the produced organic 
organic compounds during a stage compound 
of cellular respiration, what is the number of 
ATP molecules produced during this stage ? 
() One molecule. 
(6) 2 molecules. 


© 3 molecules. 


(a) 12 molecules. 
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The opposite graph shows the concentration of Concentration 

each of glucose and ethanol in an experiment Ethanol 
that was carried out in a cell, the reason for the 
shortage in glucose and increasing of ethanol 


(@ citric acid cycle. 


(® pyruvic acid reduction. 

© lactic acid fermentation. 
@ glycolysis. 

Se 


Study the two figures, then conclude : 
a) 


What do arrows no, (1) and no. (2) represent respectively ? 
@ Carbon dioxide / Oxygen, 

© Water vapour / Carbon dioxide. 

(©) Oxygen / Water vapour. 


@ Oxygen / Carbon dioxide. 
E 


What is the compound used in the aerobic and anaerobic respiration ? 
(a) CoA b) FAD © NAD* (a NADP 


Study the following diagram which represents two vital 


Glucose 
processes that occur in the living organisms, then determine : 5 % 
S 
At which type of cells do these processes take place ? ş N 
F %, 
(4) Plant epidermis. & 4 
© Companion cell. ATP a Stomige Energy 


(©) Spongy layer. 
@ Xylem parenchyma, 
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In the human lungs, CO, and O, gases move through plasma membranes of 


the cells, which of the following choices is correct ? 
The number of plasma membranes where 


Chapter 


O, diffuse from the atmospheric air | CO, diffuse to the atmospheric air 


© 


| @ 


= 


Both of mitochondria cristae and chloroplast membranes contain a system for 
b) PGAL production. 


| (2) enzymes synthesis. 
D glucose formation. 


(©) electron transport. 


B Human and plant "according to the respiration process" are ---- 


| () similar, because both have similar cellular enzymes. 
© similar, because both respire without the need for atmospheric air. 


(©) different, because respiration is aerobic in human and anaerobic in plant. 
@ different, because human exhales CO, as a product, while plant produces O, 


as a product. 


The number of reduced coenzymes during the oxidation of acetyl molecule 
aerobically is «+--+ 
D3 D4 o5 D10 


20] FAD and NAD* molecules in aerobic respiration exposed to 
d) decomposition. 


Ip a oxidation. b) reduction. © hydration. 


What happens to ketoglutaric acid when it is converted into succinic acid during cellular 


respiration ? 
4) It combines with O, b> It consumes ATP molecules. 
d It loses electrons. 


© It consumes CO, 
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Answer the following questions (22 : 27): 


Give reason for : nitrogen gas doesn’t transfer to blood. 


What happens in case of : the human respires polluted air with dust ? 


What is the similarity between ; the anaerobic respiration in bacteria and anaerobic 
respiration in yeast fungus ? 


"The human respiratory system has no role in the excretion of water from the body". 
How far is this statement correct ? With explanation. 


The opposite graph illustrates the number of 


x aa A 2 
mitochondria in 3 different types of cells : oe 
Determine which type of cells needs more (50 
r p 100 
glucose molecules to perform its function. 
50 Type 
Explain your answer. Skin Muscular Sperm Of cell 


cell cell 
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Chapter 


Paraffin 
pas Blue 


The following figure illustrates an experiment, study it then answer : 
A7 zig ( Concentration of 
Ag uid Colour of indicator a a 
Co, in the solution 


oil 
bubbies 
Yeast fungus 
y Sugar solution G (n Yellow | High 
1) Q) 
be no. (1) ? 


(a) What is the purpose of placing a layer of paraffin oil in tu 


(b) What is the colour of the solution in tube no. (2) that is expected at the end of 


the experiment ? 
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Exercise on From the Questions 
chapter of the Previous Year Exams >) 


Choose the correct answer (1: 21) : 
Gas exchange process between lung alveoli and blood capillaries occurs by -+++ 


(a) diffusion, (b) osmosis. (©) active transport. ( imbibition. 


2] What is the number of ATP molecules that is resulted after chain of electron transfer 


from 10 molecules of pyruvic acid -.--.. 


(a) 150 (©) 170 © 180 jd 190 


If the stored energy is not released from co-enzymes during electron transport chain. 
What is the number of ATP molecules produced during oxidation of one glucose 
molecule aerobically ? 


@3 b4 (8 @ 16 
The actual respiratory surface in human ig eee- 

©) the thin alveolar walls. © the trachea. 

© the larynx. @) the two bronchi. 


Which of the following compounds is a hydrogen carrier ? 
©) NADt t NADH © FADH, (d ATP 


If 30 molecules of NADH produced from Krebs cycle to electron transfer chain, so how 
many molecules of pyruvic acid that enter the mitochondria to share in reactions ? 


4 5 molecules. (b 10 molecules. (c) 15 molecules. d 20 molecules. 


The opposite graph represents the concentration Concentration 
of two types of compounds in the thigh muscles, 


; Suis E i S Compound (A) 
during practicing vigorous exercise, which of 


the following expresses (A) and (B) respectively ? 
G ADP, Glucose. (b; Lactic acid, Glucose. 


(e Glycogen, ATP. (d; Glycogen, Lactic acid, 


Time 


Chapter 


B- = 


In which of the following figures can the plant perform the photosynthesis process ? 
_Light Light 


) Glass cover ) 
~~ Black cover 
Plant 
—limewater limewater 
SS S 


224 ATP b) 12 ATP c)l ATP d)2 ATP 


The fermentation in yeast fungus differs from fermentation in exhausted muscles 
fiber in «++ 


©) the increase of released energy amount from one molecule of glucose. 
(») releasing less amount of CO, 
© breaking down of lower number of chemical bonds. 


@ that the fats and proteins aren’t used as a source of energy. 


. Number of 
11} Study the graph which represents some prode makeules 
products of cellular respiration reactions, 5a 
then determine : 


CATP 
CONADH 


Which reactions occur in the cell cytoplasm ? COFADH, 


@ (A). 


Oe). i 
OO. 1 
@(D). 05 


Reactions 


The fatty acids enter in cellular respiration in the form of -=+ molecule(s). 


2) one carbon t) two carbon © three carbon @ four carbon 
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The shape represents a molecule called ---.....-- 


orn "OOo 


(© fructose 1,6 phosphate. 
(©) glucose 6 phosphate. 


@ glucose molecule. 


Which of the following graphs expresses the plant that needs cellular respiration to 
absorb ions ? 


E Root hair 
© Soit solution 


(©) one molecule of glucose. © two molecules of glucose. 


(© four molecules of glucose. (4) five molecules of glucose. 


Obtaining 26 ATP molecules when the oxidation of a glucose molecule aerobically takes 


place +- 


(©) without occurrence of electron transport chain. 
($) with one turn of Krebs cycle. 

©) with total oxidation of glucose molecule. 

(© with replacement of NADP by FAD. 


In the following figure which valve open 
to pump the blood to part "X" ? 


©) Tricuspid valve. 
(b) Bicuspid valve. 
© Aortic valve. 


@ Pulmonary valve. 


[zr 


Chapter 


Glycolysis agree with Krebs cycle in production of 
(a) ATP D NADH and ATP 


c) ADP d FADH, and ATP 


119) Which of the following agrees with fermentation and photosynthesis ? 


(5) Both take place in plastid. 
© Both take place in cytoplasm. 
@ Both release O, 


Which of the following statements about ATP as an energy source is true ? 
©) ATP is an immediate source of energy for the ceil and is continuously being broken 
down and reformed. 
(® ATP is a long-term energy store for the cell and can be kept for a long time before 
being broken down. 
© When broken down, ATP releases more energy than a molecule of glucose. 
@ When ATP is broken down, three separate reactions are required and the release of 


energy is slow. 


The number of ATP molecules that are resulted indirectly from the conversion of a 
molecule of pyruvic acid into acetyl group is 


a) Zero. b)2 


S 
a 


Answer the following questions (22 : 27) : 


What is the relation between : The conversions of ATP into ADP and the change in 


the compounds during glycolysis ? 
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Study the graph that represents the change Nites 
of carbon atoms number of the compounds 
that resulted from one stage of cellular 
respiration, then deduce : 

(a) Which cellular respiration stage 
represented by this graph ? 

(b) What is the number of ATP molecules that 
are resulted of this stage ? 


Time 


What is the least number of NADH - FADH, molecules at which the number of ATP 
result from them are equal ? 


Study the graph that represents the change Number of 
carbon atoms 

of carbon atoms number of the compounds 

that resulted from two stages of cellular 

respiration, then deduce : 


6 
5 
(a) Which stage of cellular respiration that : © 
is represented by section (A) in the graph ? 2} ®), | 
(b) What is the number of ATP molecules l 
Number of 
that are resulted of this stage when we start TET : molecules 
with (3) molecules ? TS Produced 


From the following diagram, if you know that (A) and (B) are intermediate 
compounds which are formed through one of the cellular respiration stages inside the 
mitochondria and each one of them consists of the same number of carbon atoms. 

(a) What is the name of compound (A) ? Oxidation 
(b) What is the name of product no. (1) ? z P 


I ATP 


Give reason for : The presence of millions of alveoli in one lung. 


All questions signed by # are answered in detail. 


You can reach the exams of 
some schools and educational 
administrations by scanning 


this QR code 


General Exam C1) < A 


Choose the correct answer (1 : 21) : 


1] The opposite figure shows a longitudinal section in the heart, 
which of the following valves prevent the back flow 
of oxygenated blood ? 
a (W), (Y). b (W), X). 
cc (Y), (Z). d(Y), (X). 


Which of the following conversions includes the oxidation process of coenzymes ? 
(a) Pyruvic acid from phosphoglyceraldehyde. 

(b) Succinic acid from ketoglutaric acid. 

«c Malic acid from succinic acid. 


(d Lactic acid from pyruvic acid. 


| 3 | In an experiment, a student put four potato slices (the length of each slice was 5 cm) in 
| salt solutions with different concentrations, then he recorded the results in the following 
table, depending on the recorded results, which of the following expresses the solution 
that has the highest concentration ? 


Salt solution | The length of the slice after 30 minutes | 
— 


a) | 45 | 
b m 48 | 
5 
53 


@Q|ale 


No be 


| 4 | Which of the following represents the correct arrangement of the stem tissues from 
inside to outside ? 


(a) Epidermis / Cortex / Vascular bundle / Pericycle. 
(b? Vascular bundle / Pericycle / Cortex / Epidermis. 
(c) Vascular bundle / Epidermis / Cortex / Pericycle. 
(d Pericycle / Vascular bundle / Cortex / Epidermis. 
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5] A green potted plant was placed on a glass plate and a small beaker containing clear 
limewater was put next to it and each of them is under a glass bell-jar, and they were left 
for period of time exposed to light, what will you observe ? 

| 


©) Limewater becomes turbid. 


(5) Limewater becomes turbid, then the turbidity disappears. 


| @ The colour of limewater changes into dark red. 


6 | A red blood corpuscle begins its journey from an artery in the left arm directed to the 
thumb cells for supplying them with oxygen, then it returns back to the left ventricle. 
What is the number of sites of the blood capillaries through which the red blood 

| corpuscle passed during its journey ? 


a)l b)2 c)3 d4 
In the opposite graph, which of the Amino acids concenteration 

following enzymes is responsible for 
changing the concentration of amino ae 
acids in the hepatic portal vein at 50 |——__ 
point (X) ? 

a) Lipase. b) Amylase. Time 
c) Peptidase. d Pepsin. o9 


3] = In an experiment that illustrates the transport of water, the roots of a dicot plant were 
put in water coloured with a dye, after several hours, two sections were taken one from 
the stem and the other from the leaf of the plant. Which of the following parts would be 
coloured with the dye ? 


© (1) and (3). b> (2) and (4). ©) (2) and (3). d (1) and (4). 
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E Which of the following is found in the human blood plasma in the normal cases ? 
(a Fibrin. b Thromboplastin. 


(© Thrombin. (d Fibrinogen. 


Which of the following is(are) required for accomplishing the Krebs cycle in 
the presence of acetyl groups ? 


(a) Glucose. b NADH. 


(c) Respiratory enzymes. ATP molecules. 


Which of the following food substances wouldn’t be digested, if it was treated with 
drops of the pancreatic juice at pH = 8 and 37°C ? 


a Meat. b Peanut butter. 
c Bread. íd Rice. 


%* "The different food substances like cane sugar and amino acids transfer through 

the sieve tubes of phloem”. Which of the following statements describes this process 

correctly ? 

(a) Sugar transfers by active transport in some sieve tubes, while amino acids transfer by 
diffusion in the other sieve tubes. 


(b) Sugar and amino acids transfer together by active transport in the same sieve tube of 
phloem. 


(© The flow rate of sugar and amino acids increases in two different directions in 
the same sieve tube of phloem. 


(d) The flow rate of sugar and amino acids increases in different directions of different 
sieve tubes at the same time. 


13] In the opposite figure, what is 

] the pressure value in vessel (X) ? 
(2) 10 mm Hg 

®©) 70 mm Hg 

© 130 mm Hg 

@ 160 mm Hg 
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EXAM 


i s H No.of C atoms in the 
Æ The opposite graph represents the organic produced organic 
compounds which are formed during cellular respiration Cymro 


inside the cell cytoplasm of a living organism in case 
of O, deficiency, which one of the following organisms 
performs this type of respiration ? 


.. 4s 


| ©) Euglena. d Yeast fungus. Time 
115] Which of the following graphs describes the substances concentration in the hepatic 
portal vein ? 
Conceatration Concentration Concentration Concentration 
Glucose Anuao CO, Substances se Asin co, Substances Teas Amine CO, n RTT co; Substances 
acids A acids a pa 


acids acids 


a b) (G d 


Some soil fungi cause wilting diseases for some crops, whereas they attack the xylem 


vessels and grow inside them, which of the following vital processes will be affected by 
these fungi ? 


(2) Cohesion force among H,O molecules. 
(b) Adhesion force between H,O molecules and walls of xylem vessels. | 
(©) The flow rate of solutes during transmission. 

(cd) The absorption rate of H,O through the root hairs. 


From studying the opposite figure, what is the substance (X) 
that is formed from the combination of substance (X) 


with the haemoglobin in the red blood corpuscle in Alveolus 
the two lungs ? N 
(a) Protein. 

. Ze 
(b) Iron. 


Carbo-aminohaemoglobin. Blood vessel 


(D) Oxyhaemoglobin. 
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18] The following graph shows the concentration of ion (X) and ion (Y) for elements needed 
by a plant in the soil and inside the root hair of this plant : 


Concentration 


Inside the root hair Soil 


What are the physical phenomena that lead to transferring (X) and (Y) respectively ? 
@ Active transport and diffusion. 
(5) Selective permeability and active transport. 


(©) Diffusion and selective permeability. 


(J) Selective permeability and diffusion. 


Æ What is the number of the produced ATP molecules after the electron transport chain 
from 10 molecules of pyruvic acid ? 


© 150 b 170 
c 180 d 190 


3 


U What happens if you put a plant cell in a sucrose solution whose concentration is 


more than the cell osmotic pressure ? 


(2) It will swell, due to the entry of H,O inside its sap vacuole. 


®©) It will shrink, due to H,O exit from its sap vacuole. 


(©) It will not be affected. 
(It will burst. 


[21] What is the required condition for exiting 6 molecules of CO, during the aerobic 
cellular respiration ? 


(2) Glycolysis. 
(D) Pyruvic acid oxidation and completing twu Krebs cycles. 
(© The occurrence of complete oxidative phosphorylation. 


(0) The cell consumes more O, 
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Answer the following questions (22 : 27): 


Explain : leaves represent the production lines, while phloem tissue represents the 


distribution lines in plant. 


What is-the relation-between-:-the red-blood.cells.and facilitating the digestion of fats.? 


The following graph illustrates three organs in the digestive canal (A), (B) and (C), 
] illustrate the substance which is responsible for the change in pH from : 


pH 
(L) 
8 
7 (X) 
6 
5 
4 
(Y) 
d 2 
l x 5 Organ 
(a) Point (X) to point (Y). 


{b} Point (Z) to point (L). 


Suggest one reason for : stopping the reactions of the electron transport chain. 
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The opposite table illustrates 
the relative percentages in the 
inhaled air, the exhaled air and 
the residual air in lung 2 
(the alveolar air). 


Inhaled Exhaled Alveolar 
air air air 


14 


5.5 


Explain how the differences occur in these components according to what happens in 
the two lungs. 


In the opposite figure, a black cover was 
put on part (X), then the leaf was exposed 
to light for several hours. Conclude what 
happens if some drops of iodine solution 


are put on parts (X) and (Y), after removing 
the black cover. 
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Choose the correct answer (1 : 21): 


DB The opposite figure illustrates a part of 
the transverse section in a leaf of a plant, 


QA 
| which of the following tissues is 
the most efficient to perform 
the photosynthesis process ? 
a) (1). > (2). a 


©) (3). D (4). 


Which of the following happens in case of the presence or absence of oxygen in 
the living cell ? 


(a) Glycolysis. 

(b) The conversion of pyruvic acid into acetyl coenzyme (A). 
(© Citric acid cycle. 

(d) Oxidative phosphorylation. 


=Æ The opposite graph illustrates the activity of amylase 


5 The reaction 
‘| enzyme, what can we conclude from this graph ? products 
(a) The concentration of starch in the second minute is 60 
lower than that in the fourth minute. 40 
(D) The concentration of glucose in the fourth minute 
20 


is higher than that in the first minute. 
Time 


(© The concentration of maltose in the second minute h 
0123456 (minute) 


is higher than that in the fourth minute. 


@ The concentration of maltose in the fourth minute is higher than the concentration of 
starch. 


Æ Which of the following percentages are equal ? 


(2) The percentage of O, in the inhaled air with its percentage in the alveolar air. 


© The percentage of CO, in the exhaled air with its percentage in the alveolar air. 
(©) The percentage of N, in the inhaled air with its percentage in the exhaled air, 
(@) The percentage of H,O in the inhaled air with its percentage in the exhaled air. 
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5] The opposite figure represents the heart and 
the main blood vessels, which of the following blood 
vessels has the highest blood pressure ? 


wR 
Ds 
©) P 
Da 


Rest of á 
~ est of | 
the body 
— 


G How far are these statements "the green plant is autotrophic" , "it absorbs water and 
glucose from the soil" correct ? 


(a) The two statements are correct and related. 

(b) The two statements are correct and not related, 

(©) The first statement is correct and the second statement is wrong. 
(JÙ The first statement is wrong and the second statement is correct. 


%* 1f 30 molecules of NADH are coming out from Krebs cycle to the electron 


transport chain, what is the number of pyruvic acid molecules which entered into 
the mitochondria to participate in the reactions ? 


a5 b 10 
c) 15 


8 | Which of the following elements is/are not present in the food of aphid insect, when it is 
examined ? 


a Amino acids. b Fatty acids. 


c Sucrose. d Water. 


%* The opposite figure illustrates two types of the body fluids, if you 
know that (Y) contains enucleated cells, what do you expect about 
the components of fluid (Z) ? 


(4) Plasma and white blood corpuscles. 
(b) Lymph and plasma. 

© Lymph and white blood corpuscles. M O&O 
(©) Red blood corpuscles and blood platelets. 
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w What is the difference between the green plants and the purple sulphur bacteria y 
(@ The type of chlorophyll in cach one of them only. 
(The hydrogen source which is required to reduce CO, in cach one of them only 
The type of chlorophyll and the source of hydrogen required to reduce CO, in cach 


one of them. 


uD Green plants are autotrophic, while purple sulphur bacteria are saprophytes, 


[T Which of the following vital processes doesn’t need ATP ? 
QD Aerobic respiration. (b) Glycolysis. 


© Anaerobic respiration. @ H,O splitting in the photosynthesis process 


[F] "After eating too much salty popcorn, we feel roughness in the internal side of lips", 
What is the reason for that ? 

@ Entry of salt into the lips’ cells that leads to their swelling. 

© Exit of salt from the lips’ cells that leads to their shrinkage. 

© Entry of water into the lips’ cells that leads to their swelling. 


@ Exit of water from the lips’ cells that leads to their shrinkage. 


Study the following diagrams, then answer the following question : 


Peptide 
‘A) 
a, bond 


Q 


Disaccharide 


What is the suitable value of pH for the activation of enzymes (A) and (B) together ? 
(@)6 ®7 ©8 QE 


What is the blood vessel which contains the highest percentage of fats after digestion and 
absorption processes accomplishement? 


6 3 p p 
a) Superior vena cava. (b) Inferior vena cava. 


(©) Hepatic portal vein. (d) Hepatic vein. 
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The opposite graph represents the concentration Concentration 
of two types of compounds in the thigh muscles, Coiipound (A) 
during performing vigorous exercises, which of b 
the following expresses (A) and (B) respectively ? 

(a) ADP / Glucose. ® Lactic acid / Glucose. 
(c) Glycogen / ATP (@ Glycogen / Lactic acid. 


Compound (B) 


Time 


E Study the opposite graph which shows Pier ass 
the difference in the thickness of the heart chambers 


in human, what is the chamber that is represented 
by column (B) ? 


(a Right atrium. (b) Left ventricle. 
(c Left atrium. (¢ Right ventricle. 


Study the opposite graph which shows The rate of 
the heartbeats rate for a person during the day, henirthanig 
then determine, what is the interval time that 


represents performing a physical activity ? 
(a) AB b DE 
(c) BC @cD 


Day hours 


The following diagram shows 4 parts in the stem of a dicot plant arranged from outside 
to inside, study it then determine : 


Starch sheath 
Epidermis f ] i 
VEON ee 
a) Q) (3) (4) 
What is the function which the cells of the tissues (D) and (F) share ? 
(a) Aeration. (b Elasticity. 
(© Sap storage. (d Sap transfer. 
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The opposite diagram shows some vital processes Glucose 5 
| that occur inside some living organisms, in which A %, 
of the following organisms do these processes & w | 
take place ? 7 
A ATP Energy 
a) Chlorella alga. b) Yeast fungus. Storage 


©) Bilharzia worms. D Orobanche plant. | 


Which of the following plants do you expect its leaves epidermis is devoid of cutin ? 


a) Bean. b) Corn. © Elodea. d Cactus. 


TÌ Which of the following compounds its deficiency affects both the rate of respiration and 


f= 


photosynthesis processes in Elodea plant ? 
a) ATP b FAD o NAD* d) NADP 
Po 


Answer the following questions (22 : 27) : 


From the opposite figure, deduce what happens to 
the solution in tube (X). 


Limewater Boiled bean 
seeds 


(X) (Y) 


— 


23) Explain : the transfer of water in plant is faster at noon and slower at night. 


24 What happens if : the respiration of the root tissues stops ? 
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The opposite figure illustrates a longitudinal section 
| inthe human heart and the arrows represent the 
direct mevement of the electric pulse which makes 
the muscle start to contract. 


Illustrate : (A) 
(a) The reason for the delaying in the passage of 


the electric pulse that occurs at point (A). 


(b) The importance of (B) contraction from the base. 


"The aerobic respiration may occur after the anaerobic respiration". 
How far the statement is correct ? With explanation. 


The opposite figure illustrates a part of 

the human digestive system, write the number 
and the name of the organ : 

(a) That is responsible for the adjustment of 


the pH value in organ no. (5). 


(b) That contains the highest concentration of hydrogen ions. 
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Choose the correct answer (1 : 21): 


In which of the following blood vessels the highest concentration of amino acids is 
found after eating a meal rich in proteins ? 
2) Hepatic vein. (6) Hepatic portal vein. 


J Interior vena cava. 


Æ From the opposite figure, which 
of the following figures represents 


a transverse section in the stem of 


a dicot plant ? Coloured 
water 
206 @ 8 o9 © 9 
©- = S o D © D 
(2) @ 9 9 
a) D) © © 


What happens when the number of the red blood corpuscles in an adult person reaches 
3 million cells/mm’ of blood ? 

(2) The blood red colour intensity remains constant. 

(6) The haemoglobin level increases in blood. 

(©) The iron level increases in blood. 

@ The iron and haemoglobin level decreases in blood. 


Æ Which of the following is not related to the increase in the rates of elements diffusion 
against the concentration gradient ? 


@ The increase in the active transport. 
(5) The plant absorption for more phosphorus. 


(© The absorption of macro-nutrients only. 


@ The increase in the respiration rates. 


278 


- General Exams a 
e 


Æ Which of the following is synchronized with the relaxation of the walls of the right 
atrium ? 


(a; Opening of mitral valve. ‘b Closure of pulmonary valve. 
c Opening of tricuspid valve. (d Opening of aortic valve. 


| 6 | The opposite figure illustrates a transverse section 
in the plant root, which of the following parts absorb(s) 
water and salts ions mainly ? 
&% (1). b (2). 
c (1) and (2). (d) (3). 


Which of the following helps in absorbing oxygen rapidly from the blood that is present 
in the two lungs ? 


“) The air that enters in the two lungs contains a lower amount of O, than the air comes 
out from them. 


© The wall of alveolus is thick and has a large surface area. 
©) The wall of alveolus is thin and has a large surface area, 


d) The concentration of O, in the blood is higher than its concentration in the alveolus. 


[8 | Which of the following statements doesn’t agree with the cardiac circulation ? 


| HD When the two ventricles contract, the valves between atria and ventricles close. 


(b) When the two ventricles relax, the semi-lunar valves close. 


(© When the two atria contract, the semi-lunar valves open. 


(d) When the two atria contract, the valves between atria and ventricles open. 


9 | Æ What is the difference between the fermentation in yeast fungus and the fermentation 
in a fatigued muscle fiber ? 


(4) The difference in the released energy amount from one molecule of glucose. 


(b) Releasing less amount of CO, 


(©) The breaking down of a lower number of chemical bonds. 


@ The fats and proteins aren’t used as a source of energy. 
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(10) From the opposite figure, what is the evolved gas 


from this experiment ? 
G) Carbon dioxide. 


(B) Hydrogen. 
5) Hydrog: ~ Gas bubbles 

Potassium bicarbonate 
dissolved in water 


© Nitrogen. 


Aquatic plant 


| @) Oxygen. 


Which of the following statements describes the enzymes which are present in 
the raw fruits and vegetables ? 


(a) The plant enzymes don’t work inside the plant. 
B) The enzymes change their substrates inside the human body. 
(©The enzymes that are present in them become inactive by heating and cooking. 


(© The enzymes increase the activation energy. 


Achild ate a meal containing wheat and milk, what is the suitable pH value for 


the action of several enzymes together to digest this meal ? 
(a)5 b) 6 
Le c)7 ds 


Study the opposite figure which shows a part of 
T.S. in a dicot plant stem, which of the following 
expresses the cells originated from undifferentiated cells ? 


(@) (A). b) (B). 
©. d (D). 


From which of the following are the walls of the blood vessels ends that spread among 
the cells of liver tissues formed ? 


2) Epithelial layer. b Epithelial and muscular layers. 


©) Muscular and connective layers. d Muscular layer. 
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FE * Study the opposite graph which describes Noa (Caime 
the organic compounds that are formed during cellular o#*tie compound 
respiration inside the cytoplasm of a living organism 
cell in case of O, deficiency, what is the living 


organism that performs this type of respiration ? 


a Paramicum. b Bacteria. 


© Amoeba. d Yeast fungus. Time 


[16] Which body organ can form and destroy two types of blood components ? 
| a Heart. b Liver. 


| c Pancreas. | Spleen. 


Which of the following graphs describes the evolved O, amount from a plant 
during the daylight hours ? 


Amount of O, Amount of O, Amount of 0, Amount of 0, 
Daylight Daylight Daylight a \ Daylight 
hours hours hours hours 


a 


118] Æ The opposite graph shows some of N 
= lumber 
the photosynthesis process products, which of of molecules 


5 f š A ATP 
the following occurs during this stage ? = 


5 O ADP 
(0 The formation of H,O molecules. 


b The oxidation of NADPH, 
© The release of O, 


d) The reduction of co, 


Compounds: 
19} In the presence of O, after performing a running race, the body works on............. 
= 2 
ʻa oxidizing lactic acid. b oxidizing NADH 
(c reducing pyruvic acid. d ATP molecules decomposition. 
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20] Which of the following plant leaves produces a greater amount of oxygen at 
l daytime? 


Study the following diagram : 
F 
(X) 


Blood capillaries -—— == Alveolus + v —e Air 


Which of the following represents (X) and (Y) respectively ? 
@ CO, and O, 

®© O, and CO, 

© Water vapour and O, 


(dD) Water vapour and CO, 


Answer the following questions (22 : 27) : 


What is the similarity between : glycolysis and Krebs cycle ? 


What is the difference between : the epidermis in each of the root and stem ? 
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The opposite graph illustrates the Blood pressure a 


“ eet iit ventricle 
changes in the blood pressure for each of eft ventricle 


the left atrium and left ventricle during 
the heart beating, determine the time at 


which the mitral valve opens. 


Time 
LET { 10 (second) 
KY 2 L 


L = 


Explain : the entrance of oxygen or air in the stem of a herbaceous plant is different 


from the woody stem. 


"The role of enzymes is restricted on the digestion of food substances only". 
How far the statement is correct ? With explanation. 


The opposite figure illustrates the change in the number Number of 
P J ` ; ADP molecules 
of ADP molecules in the cell over time, is the mentioned 


cell in an active state or not ? Explain. 


[233 i] 
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Choose the correct answer (1 : 21) : 


In which of the following figures can the plant perform the photosynthesis process ? 


Light Light 


Plant 


Potasium 
hydroxide 


Which of the following doesn’t agree with glycolysis and the reactions which occur in 
| the grana of the chloroplast ? 

© Both of them need energy. 

®© ATP molecules are released from both of them. 

(© Their occurrence is associated with the presence of coenzymes. 


(@ 3-carbon compound is formed in each one of them. 


After performing a muscular effort, which of the following blood vessels carries 


the lowest concentration of CO, ? 
GD Hepatic vein. 

b) Pulmonary artery. 

©) Pulmonary vein. 


(d) Vena cava. 


Æ What is the number of CO, molecules which is resulted from Krebs cycle when 


a molecule of maltose is completely oxidized ? 


a)2 h4 D6 d) 8 


- General Exams 2 
e 
B A plant was put in water containing red dye for 24 hours, then it was removed 


and several sections were taken from the plant stem, which of the following figures 
illustrates that ? 


5000 


© t 


| 6 | From the opposite figure, that shows what happens inside 


the green plastid which of the following represents (X) ? 
o ATP and PGAL b. ADP and CO, 


€ H,O and NADP d NADPH, and ATP 


Which of the following is found in the pulmonary artery with the highest percentage ? 
(a Oxyhaemoglobin. 


(b Carbo-aminohaemoglobin. 
(© Haemoglobin. 


(d? Haemoglobin and oxyhaemoglobin. 


| 8 | Æ In which of the following stages the least amount of ATP molecules is released 
directly ? 


(2) Glycolysis. 


(b) Oxidation of pyruvic acid into acetyl group. 
‘© One Krebs cycle. 


@ Electron transport chain. 


9 | In the opposite figure, what does part (X) represent ? oe (X) 
2) A main branch from the trachea, 
(D) A branch from a blood vessel. 


© An alveolus. 


(d A bronchiole. 
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10} What is the organ which secretes digestive juices for all types of food ? 


| 
1) 


a Stomach. b) Liver. c) Pancreas. d Duodenum. 


What is(are) the substance(s) that form(s) the greatest portion of lymph ? 
a) Water. b) Fats. 


What is the ratio between the amount of energy produced from ATP molecule and that 
produced from NADH molecule ? 


al:3 b)2:1 c)1:2 @3:1 


Æ Study the opposite graph which shows the Amount of substance (X) 
route of (100 g) of food substance (X) through 


100 g 
different digestive organs after more than | hour 
of its ingestion. What is the form of (X) when it 50g 
is transferred through the villi of small intestine ? | 
a) Glycerol. bD Monosaccharides, Digestive 
$ n 5 : Mouth Stomach Small system organs 
c) Fatty acids. d Amino acids. ieaestiae 


Potato slices with equal lengths were put in serial concentrations of sucrose sugar for 
30 minutes, their lengths were measured before and after treating, the following graph 
shows the ratio between the length before and after treating and the sugar solution 
concentration. Which of the following shows the change in the length of the potato 
slices and the pressure of fullness with water, with increasing the concentration of sugar 
solution ? 


The length before 
The length after 


(cm) 


The ratio between = Pressure of 
the length before | fullness with H,O 
and after treating 


Increases Increases 

Increases Decreases 

Decreases i Decreases 
Concentration Decreases | Increases 


01 0.2 03 04 05 06 0.7 08 (%) 
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15] From studying the two opposite figures, what is 

| the role of the muscles that surround the blood vessels ? 
(4) Opening the valve when the muscles contract. 

(b) Opening the valve when the muscles relax. 

(© The closure of the valve when a muscle contracts 


and the opposite muscle relaxes. 
(d) Opening of the valve when a muscle contracts 
and the opposite muscle relaxes. 


Study the following pathways : 


* Alveolus — O, —+ Blood capillaries. 

+ Small intestine —~ Amino acids —+ Blood capillaries. 

e Atmospheric air —> CO, — Plant cells. 

What is the common mechanism in transferring the substances in the previous pathways ? 


a Active transport. b Osmosis. Diffusion. d Imbibition. 


The following figures show the upper view of the heart valves, which of them describes 
| what happens in the heart during the measurement of blood pressure and represented by 
the lower number ? 


EE Which of the following substances isn’t formed inside the liver ? 
(a Bile juice. b Heparin. 
tc Glycogen, 


d Lipase enzyme. 


[19] If the energy produced during the oxidation of a glucose molecule aerobically equals 
2880 KJ. What is the expected amount of energy produced from a glucose molecule in 
a skeletal muscle during the anaerobic respiration ? 
a 75KJ b 150 KJ c 300 KJ d 450 KJ 


[287 


| 4 | 

4 

x< 

ui = 


4)) Study the following table : 


\ 


Concentration in villus | Concentration in transport vessels 


15 mg / 100 mL 
0.02% 


| Substance 


70% 
1.5 mg / 100 mL 
0:33% 


1.01 mg/ 100 mL 
0.35% 


Fat droplets | 


Which of the following substances will be transferred to the transport vessels by 
the same phenomenon ? 

| 2) Na* and Cl b H,O and CI 

| ©) CI” and glycine. c Glycine and fat droplets. 


a e — 


Concentration 


ATI From the opposite graph, by which of the 


following mechanisms the plant absorbs salts ? E taifondl Mater 


© Saks concentration in the plant 


(a) Diffusion. 
b Permeability. 


(©) Active transport and permeability. 


(® Cation or anion exchange. Gt Me K Salts 


Answer the following questions (22 : 27): 
B Write the scientific term : "Non-living plant structures, where the shape of their inner 


surface changes from a plant to another". 


[23] From the opposite diagram, if you know that (A) and (B) 


are intermediate compounds which are formed through one 


— _ Oxidation, => 
Í 
of the cellular respiration stages inside the mitochondria and =i ah E85) 
ATP 


each one of them consists of the same number of carbon 


atoms, what is the name of product no. (1) ? 


288 | 


+ General Exams a 
e 


Explain : glycolysis process needs energy. 


nN 


IF you know that the saline solution which is given through a venous injection, its 
concentration is 0.9%, deduce what happens to the red blood corpuscles when 


the concentration of the saline solution is 1% or 0.5%. Explain your answer. 


L 


"The blood flow factors differ in arteries from veins”, 
How far the statement is correct ? With explanation. 


L 


7 A z m Enzyme 
The opposite graph illustrates activity 
the activity of two enzymes that affect the 
same food substance, deduce 


the name of the two enzymes (1) and (2). 
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Choose the correct answer (1 : 21): 


@ Æ The opposite figure represents the movement of 
water transfer by osmosis phenomenon among four 
adjacent 
has the highest concentration of salts before water 


plant cells, which of the following cells 


| transferring-? 
a) (1). b 


( 
93). DA). 
|! — 


Which of the following doesn’t agree with the chlorophyll function in the green plants ? 


(2) The conversion of light energy into stored chemical energy in the food molecules. 


(b) The absorption of the light energy that is required to perform the photosynthesis process. 
(© The storage of the kinetic energy of light as a chemical potential energy. 


(© The storage of the raw materials that are required to perform the photosynthesis process. 


Which of the following doesn’t agree with the occurrence of anaerobic respiration in 
the muscle ? 


(2) The increase of lactic acid in the muscle. 
(5) The depletion of oxygen in blood that reaches the muscle. 
(©) The production of a large amount of NADH molecules. 


(d The muscle fatigue. 


In which of the following cases the blood pressure value in human is the least ? 
©) The contraction of left ventricle. 
(5) The relaxation of right atrium. 


(©The closure of bicuspid valve. 


(© The closure of semi-lunar valves. 


L = = 
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Æ What do you conclude from your study @ E i mza Teisino 
to the opposite graph ? $ q i — Water flow in the stem 
(a) The transpiration rate is constant all Èz < 
the day. A 5 Hours 
CŒ There is no relation between the water"? 05468101246 Rio ofthe diy 


: aaa am 12pm pm 
flow in the stem and the transpiration 


rate. 


(© The highest flow of water in the stem is delayed than the highest transpiration rate. 


(@ The transpiration rate can’t reach zero. 


G From the opposite figure, which of the following structures 
contains the highest concentration of O, gas ? 


Which of the following statements is applied to the digestive juices that are secreted by 
liver and pancreas ? 


G They digest the same food substances, 
h) They work at the same pH value. 
(©) Their enzymes need activators to work. 


(d) The same products of digestion are produced by their action, 


8 | How is the equation of this reaction (C,H, ,0, + 60, +» 6CO, + 6H,O + 38 ATP) 
affected, when the number of coenzymes decreases in mitochondria ? 

(2) The glucose will be formed again. 

(b) Water will not be from the reaction products. 

(©) The rate of ATP molecules production will be affected. 


T The number of CO, molecules will decrease. 
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blood vessels carry oxygenated blood ? 


© (1) & (2). The blood The blood 

©U) &@). orl capillaries 
in the rest of 

© (2) & (3). wo lungs body parts 


110) What happens during the passage of the food bolus in the oesophagus ? 


(@ The proteins digestion starts. 
© The fats digestion starts. 


© The carbohydrates digestion continues. 


@ The digestion process stops. 


11) What should be present for the occurrence of the anaerobic cellular respiration ? 
@o, 
®co, 
© Specific enzymes. 
(@ FAD 


When will the root pressure stop ? 
(@) When the water comes out from the stem by exudation. 
(© When the water transfers to root cells by the imbibition phenomenon. 
© When it increases more than 2 atmospheric pressure (atm). 


@ When it becomes equal to the pressure of water column in xylem vessels. 


Which of the following may occur if suberin precipitated on the double membrane of 
chloroplasts ? 

© Difficulty in the light passage. 

(©) Chlorophyll won’t be formed. 

© High speed of O, formation. 

@ Water passes easily. 


292 | 


- General Exams 2 


The following graphs describe the relation between the rate of anabol ism and 
catabolism in 3 people differ in the age-stage : 


CG Anabolism rate 
C Catabolism rate 


pat 


1* Person Person 3" Person 


Which of the following represents the arrangement of the 3 people from the first to 
the third ? 


®© Childhood - Youth - Elderhood. 
(b) Youth - Childhood - Elderhood. 
(©) Elderhood - Childhood - Youth. 
(@ Youth - Elderhood - Childhood. 


115] The living cells keep the internal concentration of ions which differs from the external 


concentration, what is the reason for continuing the concentration difference ? 


(a Cells’ walls. b Cells’ vacuoles. 


© Cells’ membranes.  Plastids. 


a 


Which of the following doesn’t happen during the dark reactions ? 


ca (C) fixation. b NADPH, oxidation. 
« Oxidative phosphorylation. (d) ATP consumption, 


What is the blood vessel which is represented by Glucose 
concentration 


the curve in the opposite graph after eating a meal 
rich in carbohydrates ? 


G Pulmonary artery. 
®© Hepatic portal vein. 
(c) Hepatic vein. a 


(dD) Hepatic artery, 
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118 #* The following figure shows a model for the transport process of organic substances in 
the plant : 


Diluted sugar 
solution 


Concentrated 
sugar solution 


Semi-permeable 


Semi-permeable_ 
membrane 


membrane 


Which of the following choices describes the structures from (Y) : (Z) and the correct 
direction for the transport process through structure (W) P 


Phloem | Xylem | Roots | Leaves Transport direction 


a 


When we put the RBCs in a salt solution of unknown concentration for a period of time, 

the cells shrink, what do you conclude from this ? 

(a) The concentration of salts in the solution is less than their concentration in 
the blood cells. 

(© The concentration of salts in the solution is more than their concentration in 
the blood cells. 

(©) The concentration of salts in the solution is equal to their concentration in 
the blood cells. 

(d) There is no relation between the salts concentration, and the cells shrinkage . 


Æ The opposite graph represents the amount CO, concentration 
of released CO, during the aerobic respiration 20 
process, in which cell are the three glucose 18 


molecules oxidized completely ? a 
DK. 2 
10 
(Y). 8 
©@. : 
L). 2 | 
0 Cells 


w (YY) 


~ General Exams a 
e 


Which of the following enter(s) in the structure of ATP molecule made by the plant in 
addition to carbon, hydrogen and oxygen ? 


GD A macro-nutrient and a micro-nutrient. 
(© Two macro-nutrients. 


(© A macro-nutrient. 


(d) Two micro-nutrients. 


Answer the following questions (22 : 27) : 


Explain : ptyalin enzyme is secreted in an active form, while pepsin enzyme is 
secreted in an inactive form. 


€] 


What happens in case of : the deposition of cutin on the external walls of the root 
hairs ? 


JE 


[24] Calculate : the number of ATP molecules which is resulted from the oxidation of 10 
glucose molecules inside a seed of a dicot plant at the beginning of the germination 
process, 


wT 


S) "The speed of the food substances transport in the plant depends on some external 
factors". How far the statement is correct ? With explanation. 
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The opposite diagram illustrates a conversion in a 


| K | w0 foL] C: [2M 
607 GO —— lac 
muscular cell in the body, where the concentration 2 ADP 2ATP i 


of compound (M) increases during the muscular 


fatigue, what is the purpose of step no. (2) ? 


In the opposite figure, the lake is supplied 
| with the atmospheric oxygen through an 
external source to reach the fish, if you 
know that the work of this pump is similar 


to the work of the heart in the human blood 


circulation. What are the blood vessels that 
are similar to the work of each of (X) and 
(Y)? 
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Choose the correct answer (1 : 21) : 

1 | Which of the following elements its absence doesn’t affect the photosynthesis 
process ? 
© Iron. 


(b) Phosphorus. 


(©) Magnesium. 
Œ Calcium. 


What is the similarity between the lymphatic system and the circulatory system ? 
(4) The presence of nodes that work on getting rid of pathogens. 
(b) The presence of a network of arteries. 


(© The presence of a network of blood capillaries. 


(d) Each of them has an immunization function, 


EJ Which of the following tissues has the ability to divide mitotically in the plant ? 


a Xylem. b Phloem. 


© Palisade tissue. d Cambium, 


ED * Inthe opposite diagram, what do the A) (I). (B) (Qs (D) + (Œ) + 38 ATP 
> } 5 = B Z E 
two processes (1) and (2) represent ? a20) 
(a (1) is hydrolysis and (2) is catabolism. 


(b) (1) is anabolism and (2) is hydrolysis. 


© (1) is anabolism and (2) is catabolism. 


(0 (1) is catabolism and (2) is anabolism, 


a What is the importance of water in photosynthesis process ? 
4 A solvent for carbon dioxide gas. 


b) A source for the evolved oxygen. 


© A source for hydrogen that is required for the reduction process. 
(d A receiver for light energy. 
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6) When CO, is consumed in photosynthesis process, which of the following illustrates 
the path of CO, diffusion in the leaf after entering through the stomata ? 


© Cell wall —> Plasma membrane —> Intercellular spaces —> Cytoplasm —> 
Plastid’s membrane. 
5 Intercellular spaces —> Cell wall —> Plasma membrane —> Cytoplasm —> 


Plastid’s membrane. 


“cy Intercellular spaces => Plasma membrane —» Cell wall —> | 
Plastid’s membrane —» Cytoplasm. 


© Intercellular spaces —> Cytoplasm —» Plasma membrane —> Cell wall —> 


Plastid’s membrane. 


In the opposite figure, structure (B) is surrounded by 
= 


a network of structures (A) to transfer =- easily. 


G O, from (A) to (B) 
(b) CO, from (B) to (A) 
(© H,O from (B) to (A) 
(d) O, from (B) to (A) 


[8] % How far are these statements "the lining of small intestine contains villi and the lining 


of large intestine contains convolutions", "both play an important role in the absorption 
process" correct ? 

2) The two statements are correct. 

(b) The two statements are wrong. 

(©) The first statement is correct and the second statement is wrong. 


(d) The first statement is wrong and the second statement is correct. 


9) + If the blood pressure value is 110 / 70 mm Hg, which of the following is synchronized 


with the measurement of number 110 ? 


(2) The relaxation of ventricles. b> The contraction of atria. 


© The opening of the valves with flaps. d) The opening of semi-lunar valves. 
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O * The Opposite graph represents the concentration of Concentration Concentration of O, 
CO, and O, gases in blood in different body parts, i ER mat ot CD, 


which of the following represents the blood flow through 
aorta ? 


= (1). b) (2). 
© (3). d 4). 


D @ (3) @) 


Study the following figure, then determine : 


a aa 


Which of the ie ends the digestion of this compound completely ? 
(a) Amylase in duodenum. (b) Pepsin in stomach, 
(©) Trypsin in small intestine. (d) Peptidase in small intestine. 


Which of the following substances can’t be translocated through the phloem and xylem tissues ? 
(a) Amino acids. b) Sucrose. 


© Starch, @ H,O 


What is the similarity between the pulmonary artery and the limbs’ veins ? 
G Both of them contain oxygenated blood. 


>) Both of them contain deoxygenated blood. 


‘©) Both of them have the same blood pressure. 
(@) (b) and (c) together. 


them wouldn’t be digested ? 


Nutrient 
Fats 


© 


® Glucose 3 | 
© Protein 2 
@ Starch | 
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B Which of the following phenomena work on transferring the solutes from and to the cell 
of filamentous-shaped alga ? 
| © Diffusion and imbibition. 
| ») Diffusion and active transport. 
(© Imbibition and active transport. 


GL Diffusion, osmosis and active transport. 


Which of the following is accompanied by the formation of glucose 6-phosphate-? 


a Energy production. b) Energy consumption. 


c) CO, production. 


d) O, consumption. 


+ What is the result of absence of the pits from xylem vessels in a plant leaf ? 


©) Increasing in the salts and H,O transport to the palisade cells. 
B Stopping the light and dark reactions. 
‘© Stopping the transport of sucrose and amino acids. 


@ Increasing the dark reactions rate. 


18] In the opposite figure, what do the blood 
vessels from (1) : (3) represent respectively ? 
@© Vein / Artery / Blood capillaries. 
(©) Artery / Blood capillaries / Vein. 


(©) Blood capillaries / Artery / Vein. 
(1) (2) 


(@ Artery / Vein / Blood capillaries. 


119} Æ Which of the following graphs represents the fetus need for glucose and O, to produce 


energy only ? 


No. of molecules No.of molecules No. of molecules No. of molecules 
Mi Substances - Substances Substances Substances 
Glucose O, Glucose O, Glucose O; Ghħcose O; 
a b (c d 
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[20] What is the reason for the decrease in the plant absorption of salts when the soil is 
soaked with water ? 


(4) Decreasing salts in the soil. 

(b) Lack of O, in the soil. 

© Increasing O, in the soil. 

Œ Increasing in the production of ATP in the root cells. 


Æ Which of the following graphs represents the reactions that happen to a glucose 
molecule in a muscle cell during the anaerobic respiration ? 


No of (C) atoms Nw. of (C) atoms No. of (C} atoms No of (C) atoms. 


Answer the following questions (22 : 27) : 


[22] Explain : the root hairs are characterized by high osmotic pressures in the salty and 
desert soils. 


The opposite diagram represents the blood 


circulation in human, which contains an arrow with 


wrong direction. Determine its name. 


Compare between : the oxidation process for a piece of sugar in air and its oxidation 


inside a cell of a living organism’s body. 
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"The vascular bundle is similar in each of the stem and leaf of the plant”. 


How far the statement is correct ? With explanation. 


: R . 2 
The opposite figure illustrates some vital processes > fy. al 
1 -i 
that occur in the cells of living organisms, examine it, "Aer 
ie Tn Takes 

« / A place in 

then answer : | i80 mmni 
| compound, 


(a) How many ATP molecules are produced 


from the complete oxidation of one molecule 


g Needs / 
of glucose in process no. (3) ? oxygen 
(3) 


(b) Arrange the processes from (1) : (3) descendingly, according to their energy 


production. 


From the opposite figure, determine by arrows 
a simple pathway for the absorbed food substances 
through the two vessels no. (1) and (2), till 


reaching the heart. 
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Choose the correct answer (1 : 21) : 


The opposite figure illustrates a diagrammatic section 
in the stem of a dicot plant, in which of the following 
tissues does sugar transfer ? 

DM). b (B). 

© (C). d) (D). 


A Which of the following is found in blood that is carried by the arterioles inside the lung ? 
CO Digested food. 

(b) A higher percentage of O, and a lower percentage of co, 

(©) A higher percentage of CO, and a lower percentage of O, 


(d An equal percentage of CO, and O, 


Æ What is the number of the removed electrons from one molecule of glucose which 
contribute by their transfer from a higher energy level to a lower energy level in ATP 
production through the electron transport chain ? 


a) 12 b 24 c 36 d 38 


[4] Some patients who have digestion complications suffer 
| fromthe "Gastro-oesophageal reflux" which causes 
severe inflammation in the oesophagus, in which part in 
the opposite figure is the disturbance occurred to cause 


this ? / 
ad). 6) (2). ; 


96). d (4). 


5] Which of the following valves determine the blood route which contains the highest 
percentage of oxyhaemoglobin substance ? 


¿© Bicuspid valve and tricuspid valve. 
(b` Bicuspid valve and aortic valve. 


© Pulmonary valve and aortic valve. 


d Bicuspid valve and pulmonary valve. 
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@ Which of the following gives the highest blood pressure in aorta ? 
©) Right atrium contraction. 


(H Left atrium contraction. 


(© Right ventricle contraction. 


(> Left ventricle contraction. 


Which of the following substances doesn’t transfer through the plant transport system ? 


a) H,O b Glucose. ©) Cellulose. D Mg?* 


EJ & You have 4 test tubes as shown in the following figure, in which tube will the O, 


concentration decrease rapidly ? 


Black box 
10 prevent 
hight 


Sunlight Sunlight Water 


Snail 


Plant 


9 | What is the similarity between the corn plant and Orobanche plant ? 
a) Performing photosynthesis process. 
(b) The fixation of CO, gas. 
(©) Converting low-energy compounds into high-energy compounds. 


© Converting organic compounds into inorganic compounds. 


10] In which of the following plants do you expect that the osmotic pressure is 


vanished ? 


a) Cotton. 5) Bean. ©) Maize. d) Pinus. 
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What happens to ketoglutaric acid when it is converted into succinic acid during cellular 
respiration ? 


Œ) It combines with O, 


© It consumes CO, 


© It consumes ATP molecules, 


@ It loses electrons. 


Which of the following represent the reactants (substrates) for both enzymes (A) & (B) 
respectively ? 


(A) (B) 
® (Y) & (L). Enzyme U O 
DAL). 
QW) &(). 


THa. same | M a i 
v 


(X) @ WwW 


Which of the following doesn’t agree with glycolysis reactions and the reactions which 
“occur in the chloroplast stroma ? 


G Each of them doesn’t occur in one step only. 


(b) PGAL compound is formed in both of them. 
Both of them need energy. 


| (d) Each of them produces CO, 


[14] Which of the following graphs expresses the efficiency of air sacs (alveoli) in the two 


/ HAN 


= 

5 
8 

J 


2 


Amount of 
transferred O. 
to blood 
Amount of 
transferred O, 
to blood 
Amount of 
transferred O, 
to blood ` 


Amount of 
transferred O, 
to blood 


Alveoli wall 


Alveoli wall Alveoli wall Alveoli wall 
thickness thickness thickness thickness 
@ b G © 


Which of the following occurs when placing a plant cell in a salt solution whose 
temperature is 90°C ? 


(a) Water and salts absorption completely stops. 


(b) Salts absorption completely stops and water absorption continues. 
(©) Water and salts absorption partially stops. 
@ Water absorption only stops. 
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What is the result of the presence of a layer of cambium in the stem of a dicot plant ? 


(4) An increase in the transport rate. 

(b) The widening of the secondary xylem cavities. 
(c) A decrease in the stem support. 

@ An increase in the length of phloem tubes. 


does the complete digestion occur when it 
is placed in a water bath (37°C) ? 


a) (LE) & (3). b) (3) only. 
DMD. D @) only. 


The opposite figure shows the connection between 
(©) y (B) 


two veins together, which of the following shows 

the direction of venous blood ? 

(a) (C) — (A) and (A) — (B). 

© (B) — (C) and (A) — (C). A) value 
(© (A) — (C) and (A) — (B). 

@ (C) — (A) and (B) — (A). 


Which of the following tissues is responsible for aeration in the plant leaves ? 
(2) Palisade tissue. b Spongy tissue. 
(c) Collenchyma tissue. d? Vascular tissue. 


20] What is the number of the resulted ATP molecules directly from Krebs cycle during 
the oxidation of a maltose molecule ? 
a)l b)2 o4 d8 


Human body contains a group of fluids that differ in their structure, which of 


the following expresses the components of blood plasma ? 
¥: Present 
x: Absent 
ua 


WBCs Di 
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Answer the following questions (22 : 27) : 


Explain : lymph plays an indirect role in blood clotting. 


be 
In the opposite figure : v 

What happens in case of : the absence | 

of part (Y) from structure (X) ? i 


[24] What is the relation between : the conversions of ATP into ADP and the compounds 
formed during glycolysis ? 


The opposite figure illustrates the formation of anery EF 
oer : X] 

a blood clot inside an artery of a certain muscle. 
Mention the name of the harmful substance that - 
3 : Blood capillaries in the musele 
accumulates in the tissues of the muscle. Sear re men 


Blood clot 


Explain your answer. 


PGAL is formed during two important processes that you have studied, determine 
the role of this compound in each of the two processes. 
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From the following figure : 


| Container 


Diluted glucose solution 


Diluted glucose at 37C 


solution "= 
Semi-permeable 


Part of small 
membrane 


intestine with 


whose length 
is 10 cm 


Deduce which of the two structures no. (1) or (2) contains a lower percentage of glucose 


concentration after two hours. Explain your answer. 
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Choose the correct answer (1 : 21) : 


ET tn the opposite figure, what is the OO OC Light source 


gas that is supplied to green algae Air pump 
from the air pump ? 


Air) bubbles 


ac 


©) CO, that is required to perform photosynthesis process. 


= Glass container 
(©) CO, that is required for their respiration. Water containing 
a eae X y PDA green algae 
(b) O, that is required for their respiration. 


@ O, that is required to perform photosynthesis process. 


Æ What do you expect when examining a complete blood count for a woman suffering 
from general weakness, high rate of heartbeats and high respiration rate ? 


a) An increase in the number of red blood corpuscles. 
Œ An increase in the number of white blood corpuscles. 


©) A decrease in the number of red blood corpuscles. 
d) A decrease in the number of white blood corpuscles. 


Æ Which of the following that the amount of energy released from a fatty acid doesn’t 
depend on it after completing Krebs cycle ? 


C) The number of acetyl groups that are resulted from its breaking down. 
(b) The number of carbon atoms which enter in its composition. 

(© The accomplishment of electron transport chain. | 
(d) The number of coenzymes (A). 


4] Which of the following arrows doesn’t direct the 
pathway of H,O molecules in the opposite figure ? 
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Which of the following reactions require the presence of CO, gas ? 
() Light reactions only. b Dark reactions only. 


(©) Light and dark reactions. © Glycolysis reactions. 


@ When staining a transverse section of a dicot plant stem with iodine solution, which of 
the following is/are expected to appear with a dark blue colour ? 

G) Xylem vessels. b> Companion cells, 

© Cambium. d) The innermost row of cortex. 


Æ The opposite figure illustrates the 
blood flow in the blood vessels, what 


does part no. (3) represent ? 120 
g 

@ Artery. Zm 80 
ox 

(b) Vei & 

(b) Vein. 3 5 40 

ra, a = a ee 

(€) Blood capillaries. a 


(d) Lymphatic vessel. 


[8] What is the ratio between the number of FADH, molecules to that of NADH 
molecules that are resulted from the complete oxidation of a molecule of glucose in 
aerobic conditions ? 

@11:5 6)3:1 OERI @1:3 


Gallbladder was removed from a person, which of the following is expected to occur ? 
(4) He can’t eat carbohydrates. 

(b) He can eat fats in small amounts. 

(©) He can take drinks only. 


D He can’t cat more than one big meal daily. 


Sap vacuole 
' 


[10] From the opposite figure, what is the phenomenon 
by which substance (A) transfers ? 


Cytoplasm — 


®© Osmosis. 

(b) Imbibition. 

(©) Diffusion. 

@) Active transport. 


Cell wall 
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11] % If we supposed that the cell storage for energy is 10 ATP molecules, which of 


the following graphs represents the number of ATP molecules after the aerobic 
oxidation for one glucose molecule with time ? 


ATP ATP ATP ATP 
50 50 
40 40 
30 30 
20 20 
10 sS 10 


Time Time Time 


The following figures show some plant and animal cells after placing them in two 


sucrose solutions that have different concentrations (knowing that their osmotic 
pressure = 0.5 % of the sucrose solution) : 


(1) 


(4) (5) 


Which of the previous cells were placed in these two solutions ? 


Sugar solution (1%) 

Cell (1) & Cell (2) 
Cell (1) & Cell (4) Cell (3) 

© Cell (2) & Cell (4) Cell (1) & Cell (3) 

{ id | Cell (3) & Cell (5) k Cell (2) & Cell (4) 


Sugar solution (0.1 %) ) 
Cell (3) & Cell (5) | 


What is the amount of protein that is found in each 100 cm? of plasma in a normal person ? 
aig b3g cqg dg 
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+& Study the following graph which shows some products of aerobic cellular respiration 


= 


reactions : 
. a É Garr 
Which reaction occurs in the cytoplasm 3 CO NADH 
FADEL, 
of the cell ? Emni 


ed molecules 


@(A). 


Which type of food can be digested in both acidic and alkaline media ? 
= 
a) Rice. b) Potato. c) Fat. "D Meat. 


Which of the following blood vessels contains the highest amount of glucose in human 
body after eating a balanced meal ? 


a) Inferior vena cava. Hepatic portal vein. 


b 
©) Pulmonary artery. D Hepatic vein. 


What is the similarity between the green plants and purple-sulphur bacteria ? 
(a) The type of chlorophyll in both of them. 
© The source of hydrogen required for CO, fixation in both of them. 
(© The dark reactions in both of them. 


(d) The secondary products of photosynthesis process in both of them. 


18] What are the types of food needed by a person who practices bodybuilding ? 
© Juices & vegetables. 
© Rice & juices. 
© Meat & juices. 
@ Rice & vegetables. 
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{19} The following figure represents a part of the normal electrocardiogram for 

jj the human heart, if you know that : 

* Part (P) represents contraction of atria to pump the 
blood to ventricles. 

* Part (QRS) refers to the contraction of ventricles 
to pump the blood outside the heart. 


° Part (T) expresses the secondary contraction 
of ventricles to pump blood residues outside 
the heart. 


Which of the following diagrams represents the slow heartbeats rate ? 


Normal plants are cultivated in desert and small number of them adapted well with this 
environment, which of the following factors its increase leads to the well adaptation of 
| these plants ? 
@) The tallness of vegetative parts of the plant. 
(b) The concentration of cell sap of root cells. 
(©) The shortness of the root. 


(© The small volume of sap vacuoles of the root. 


In which of the following cases is the highest value of blood pressure ? 
|.) Relaxation of left ventricle. 
b) Contraction of right ventricle. 


(©) Opening of mitral valve, 


(d Opening of aortic valve. 
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Answer the following questions (22 : 27) : 
[22] Most of water that is absorbed by the plant evaporates. 


Deduce what is the benefit from the small amount of water that the plant keeps. 


Explain : proteins that are produced by the plant cells to perform the required vital 


| processes can’t penetrate through their plasma membranes. 


[24] There is a reaction that links between glycolysis and Krebs cycle during 
the cellular respiration, illustrate the products of this reaction. 


[25] What is the difference between : the blood capillaries that are present in villi and that 


are present in the alveoli ? 


Plant Icaf Black cover 


From the opposite figure : Je \ 


nk drop 
irecti i Substance C Za Gm 
(a) Determine the direction of the ink drop absorbs CO; 


movement in the tube. 


(b) Explain why the substance that absorbs CO, is added. 


"Stomach has an important role in protecting the human body". 


How far the statement is correct ? With explanation. 
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Choose the correct answer (1: 21): 


ED The opposite graph shows the effect of pH on Epynt sae 
the rate of a digestive enzyme activity, where 
is the enzyme found ? 


C In bile. 
(© In gastric juice. 
(©) In intestinal juice. 


(D) In pancreatic juice. 
pH 


nN 
w 


45678 


Which of the following produces the lowest number of ATP molecules ? 
©) FADH, molecule in the electron transport chain. 
(b The acidic fermentation. 
© The alcoholic fermentation, 


(d) One Krebs cycle. 


* If the stored energy is not released from the coenzymes during the electron transport 
chain, what is the number of ATP molecules which are resulted from the oxidation of one 
molecule of glucose aerobically ? 

a 3 molecules. b 4 molecules. 


c 8 molecules. d 16 molecules. 


| 4 | % A blood sample was taken from a blood vessel in the patient body, on examining its 
external appearance, it was found that its colour is light red. What is the expected place 
for this sample to be taken from ? 


GO A blood vessel near to the skin surface, 
(b) A blood vessel buried among muscles. 
(© Blood capillaries near to the skin surface. 


d Blood capillaries buried among muscles. 
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The two following graphs illustrate the rate of the transpiration process and 
the water pressure in the plant leaf celis within the day hours : 


Water pressure Transpiration rate 


Hours of Hours of 


0246 g1 24767810 He day o-2-4-6-810-|-2.4-6_8.10 the day 
am l2pm pm am 2pm Pm 


What do you conclude from your study to the previous graphs ? 

(© The water pressure decreases inside the leaf cells with increasing the transpiration 
process. 

(©) The water pressure increases inside the leaf cells with increasing the transpiration rate. 

© The stomata of the leaf closes at 10 am. 

@ The stomata of the leaf opens at 4 am. 
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What is the process that occurred in the chloroplast and is opposite to the process of 
the photosynthetic phosphorylation ? 


(@) The production of ATP from ADP in the grana. 
(b) The production of ADP from ATP in the grana. 
© The production of ATP from ADP in the stroma. 
@ The production of ADP from ATP in the stroma. 


Which of the following that the decrease in its production rate 
leads to a decrease in the food substances that are transferred to 
structure (X) ? 


@ Bile juice. 
(b) Pepsin. 
(© Amylase. 


@ Sucrase. 
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B In each of the alcoholic fermentation and the acidic fermentation, 2 molecules of ATP 
are released. So, what is the expected number of the resulted kilocalories from 
the hydrolysis of the released ATP molecules ? 


Œ From the alcoholic fermentation is greater than that from the acidic fermentation. 
© From the alcoholic fermentation is lower than that from the acidic fermentation. 
(©) It is equal in the two types of fermentation. 

(D From each of them is greater than that from the aerobic respiration. 


L 
(9 | Which of the following statements doesn’t illustrate the transport process of water in 
| the plant ? 


G) Most of the released water from the leaf gets out through the stomata. 


D) The cohesion between the molecules of water causes the presence of a continuous 
column of water. 


© The resulted effect from the transpiration process causes the presence of the continuous 
attraction of water column upward. 

Œ The adhesion force between molecules of water and xylem vessels causes the column 
of water to be held continuously. 


10] In the opposite diagram, what is the common factor 


A 
between the two processes (1) and (2)? | 
a The need for O, a j 
© The need for CO, OTN 


a 38ATP+(E)(D) — (C) +2 ATP 
(©) The need for energy. ® ©) € 


(d) The need for FAD presence, 


Æ What is the blood vessel expressed in Piaroncemenlion 
the opposite graph ? 
a Pulmonary artery. b Renal artery. 
c Vena cava. d Hepatic vein. 


Time 


During preparation of a T.S. of a new dicot plant stem, iodine was added to the stem 
sample to enhance the examination, which tissue do you expect its cells won’t be stained 
with the dark blue colour ? 


| = 


Ee Cambium. b Cortex. € Medullary rays. (a Pith, 
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Æ Which of the following represents the mechanism of absorbing the products of 
| starch digestion ? 

(a) Diffusion to the arterioles (arterial capillaries). 

© Active transport to the lacteal vessel. 


Diffusion to the lacteal vessel. 


venules (venous capillaries). 


é i 7 i 3 Concentration 
Study the opposite graph which shows ikon cals 
the plant need for (X) and (M) elements to C Soil 
perform vital processes, what is the factor 
that helps in increasing the concentration of 
(X) and (M) inside the root cells ? 
@ Plenty of water inside sap vacuoles of the root cells. r 
(b The decrease of sugar inside sap vacuoles of the root cells. rr) w. Elements 
The decrease of O, inside the root cells. 
@ Plenty of O, inside the root cells. 
= 
FE The opposite figure shows the relation between pater 


the lymphatic system and the circulatory system, 
what do you deduce from this figure ? 


Lymphatic 


(©) Both of them are closed systems. vesels 
(5) Both of them are opened systems. eet 


(© Circulatory system is closed, while lymphatic system is opened. 


(@ Circulatory system is opened, while lymphatic system is closed. 


b 


G When eating a meal contains bread, rice and potatoes, what is/are the enzyme(s) that will 
digest all these food substances ? 


© Amylase and maltase. 
© Lipase and maltase. 


© Amylase and lipase. 


@ Lipase and peptidase. 
= 
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Leaf (B) produces CH pO ie leaf (A). 
@ more than 
(5) less than 
© equal to 
© twice 


[18] Which of the following graphs represents the immunity performance for a person body 
in the first days of a bacterial infection ? 


PA a jn a 
O s] O Q 
a a a a 
z : a : rs s 
a = S € 
G € z ci 
5 5 Š 5 
zZ z z oe 
Lymphatic nodes Lymphatic nodes Lymphatic nodes Lymphatic nodes 
action action action action 
F N > 
© ® © @ 


* In your opinion, why does NADH give 3 ATP molecules, while FADH, gives 2 ATP 
molecules only ? 

(© NADH molecules give their electrons to the cytochrome at higher energy levels, 
D FADH, molecules give their electrons to the cytochrome at higher energy levels. 


(© NADH molecules don’t give all their electrons to the cytochromes. 


(d) FADH, molecules don’t give all their electrons to the cytochromes. 


[20] Which of the following are permeable to water ? 
© Cellulose walls. 
(b) Walls covered by lignin. 
©) Walls covered by cutin and suberin. 


(d Plasma membranes and cellulose walls. 
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Several sections of castor plant having the same length were put ina serial 

concentrations of sucrose sugar, their length was measured before and after 
| treating, the following graph shows the ratio The length before eom) 
between the length before and the length after Thie lenuthshier 
with the sugar solution concentration, which of Loa 


the following concentrations for sucrose solution 102 | 


has the same concentration of cell sap of the plant 
|— before soaking in the sugar solution ? 


Diis TER en 
$ 0.1 0.2 03 04 05 06 07 08 


b)0.25% Sugar solution concentration (7%) 
| 0.45% 
| 08% 


Answer the following questions (22 : 27): 


Give reason for : the heartbeats of boxing champions reach about 180 beats/minute at 


j 


the top of the competition. 


What happens in case of : the exposure of the plant to an infection with a microbe and 
it reaches the xylem vessels (according to the transport process) ? 


[24] The opposite figure illustrates the experiment of Calvin, 
| what do you expect to happen if the system is supplied with 
element (X) intermittently ? Light 
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"The respiration rates may increase in the root hair during the absorption of the mineral 
salts". How far the statement is correct ? With explanation, 


The doctor may recommend a medicine for the patient, that is taken through venous 
injection not by mouth. Suggest two reasons for that. 


From the following figure : 
7 


m 


| Water bath 
| o, iji 
ac | f Cotton 
Growing li ll 


seeds 


Coloured 
water 


Coloured 
~ water 


Deduce what happens in each level of (A) and (B) after passing a period of time. 
Explain your answer. 
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Choose the correct answer (1 : 21) : 


1 In which of the following parts of the human | Protein {xz rllz | L 
| digestive system does the process that is A = aaah 
i jte figure occur ? 
») Mouth and stomach. 


3) Stomach and small intestine. 
T Mouth, stomach and duodenum. 


(© Oesophagus and small intestine. 


| 
= — _ 


Which of the following produces the highest amount of energy ? 

(2) The oxidation of phosphoglyceraldehyde aerobically. 
(b) The oxidation of malic acid to oxaloacetic acid. 
(©) The acidic fermentation of pyruvic acid. 


Œ The alcoholic fermentation of pyruvic acid. 


Which of the following can be used as a drug to prevent the formation of blood clots for 


some patients ? 
a) Fibrin. b` Fibrinogen. ©) Heparin, d Thrombin. 


3 $ ; Concentration 
Æ The opposite graph illustrates the concentration [ Plant cells 


| of elements (X), (Y) & (Z) in the cells of a plant C Soil solution 
and in the soil solution, which of the following 
element(s) do the rates of respiration during 
its(their) absorption increase ? 
a (X). b) (Y). 

) (Z). @ X) and (2). 


Elements 


Which of the following tissues is not present in the leaf of cotton plant ? 


©) Mesophyll tissue. © Xylem. 
(©) Phloem. @ Cambium. 
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6] In the opposite figure, which of the following factors 
works on increasing the penetration rate of gas (X) 
from the alveolus to the blood vessel ? 


(©) Increasing the thickness of the alveolus wall. 


(b) Increasing the surface area of the alveoli. 


(©) Decreasing the concentration of gas (X) in the alveoli, 


ei 3 kes Blood vessel 
(d) Decreasing the respiration rate. ard 


Which of the following valves direct the blood route which contains the highest 
percentage of carbo-aminohaemoglobin substance ? 


C Mitral valve and tricuspid valve. 
(b; Mitral valve and aortic valve. 
© Pulmonary valve and aortic valve. 


(d) Tricuspid valve and pulmonary valve, 


B Æ The opposite figure illustrates 
the blood flow in the blood vessels, 
what does part no. (1) represent ? 

a) Artery. 
(b) Vein. 


Blood pressure 


(©) Blood capillaries. 


(d) Lymphatic vessel, 


i 9 | Which of the following statements agrees with Krebs cycle ? 
‘a It is always related to glycolysis process to form pyruvic acid. 
(b) It occurs inside the mitochondria, 
(© The biggest direct source to produce ATP molecules in the cell. 


(c) Pyruvic acid is an intermediate compound in it. 
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What is the phenomenon by which the gas exchange process between the air present 
inside the alveolus and the blood in the two lungs takes place ? 


a) Osmosis. b Diffusion. 
©) Active transport. d Imbibition. 
icho 5 


and the amount of absorbed water ? 


ay ray = on 
5g ee cg oe 
ta es ia Daa 
E iG E EB ae we 
Q o Q Q 
2e 28 2e 5e 
p 
Amount of Amount of Amount of Amount of 
absorbed water absorbed water absorbed water absorbed water 
a) b) a J) 


L = 


F Æ Which of the following blood components can the body make benefit from them 
through their different stages ? 


(a) Platelets. 
(b) WBCs 
© Plasma proteins. 


‘4 (cd) RBCs 


What is the process that occurs to NADH when pyruvic acid is converted into lactic acid ? 


a) Reduction. b) Oxidation. 


c) Splitting. dD Decomposition. 


[14] Which of the following digestive organs may have dysfunction in a person. So, 
the doctors advised him not to eat more food rich in fats ? 


(a) Pancreas. 
(6) Small intestine. 
(© Oesophagus. 


@ Stomach. 
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* The following graph shows the results of measuring sucrose concentration in three 
different tissues in the leaf of a dicot plant during 24 hours : 
Sucrose 


concentration 


Phloem 


Mesophyll tissuc 


Xylem 
Day hours 


0600 1200 18:00 0000 
Which of the following can be concluded from that graph ? 
@ Water moves by osmosis from xylem tissue to phloem tissue, 


(b) Sucrose moves by active transport from the mesophyll tissue of the leaves then to 
the phloem. 


(©) Sucrose moves in both directions in the phloem. 
(Œ Xylem tissue uses Sucrose sugar as a source of energy. 


& What is the similarity between the chloroplasts and mitochondria ? 


(a) The presence of DNA molecules. 
(b) The presence of NAD+ molecules. 


(© The production of sugar molecules. 
@ Glycolysis (splitting of glucose molecules), 


"Babies’ milk contains lactose sugar", how can the baby make benefit from this sugar ? 

(2) Lactose is a delayed source for the energy production. 

(b) Lactose transfers through cell membranes to be absorbed fastly. 

(©) Lactose contains higher stored energy than milk protein. 

@ The breaking down of chemical bonds among lactose molecules results in 
monosaccharides with high rate, 


Blood capillaries 
in the rest body 
parts 


%* In the opposite figure, which of the 
following blood vessels carry blood at 


high pressures ? 


a (1) & (2). b (1) & (4), 
K (2) & (3). (d (2) & (4). 


aE 


10 

<L 

>< 

ui a ~ = 


What is the result of narrowing the xylem tubes diamet 
The inability of water transfer through xylem tubes. 


er in plant stem ? 


®© Water and salts transfer by capillarity phenomenon. 
y capillarity phenomenon and adhesion. 


© Water and salts transfer b 
T) The lignin precipitation inside xylem tubes’ cavity. 


(C) 


20] Which of the following graphs expresses the strength of chambers muscles contraction in 


the human heart ? 
Blood pressure rate 


Blood pressure rate 
| 
li q Heart Heart 
chambers | 


Right Rigu Left Left chambers. Right Right Lef Len 
mnga veriricks auium veatncle anum venincle atium ventricle 


D) 


a) 
Blood pressure rate 


Blood pressure rate 
INN Hean al Hear 
chambers 


Right Right Left Leb chambers Rigu Right Left Lett 
acum sentnele anem veninle aiam venule atiem ventricle 


d 


c) 


21] Which of the following uses the sunlight directly ? 
©) Production of ATP molecules. 

(5) Movement of chlorophyll molecule electrons. 
(© Water molecules splitting. 

@Œ@ NADPH, molecules formation. 


326 | 


- General Exams ? 
Answer the following questions (22 : 27) : 


[22] Explain : the presence of root hairs in the bean plant, despite their continuous 
penetration in the soil, 


What is the least number of each molecule of NADH and FADH, at which 
the number of ATP molecules resulted from them is equal ? 


[24] Write what this statement indicates : "An organ in the body through which 
= 


oxygenated and deoxygenated blood enter inside it and the deoxygented blood comes 
out from it". 


"Superior vena cava carries the completely digested substances". 
How far the statement is correct ? With explanation, 


The radioactive carbon has an important role in proving some vital processes inside 
the plant. Give two different examples. 


[327 


110 | 
= 
| —E — 


Amount of 
E An aquatic plant was put in a medium ` i 
evolved oxygen The stages of Night and darkness | 


containing water H,O and mineral salts, 
(3) DAA 


) 


where water contains dissolved oxygen ly ĉo) 


and also a source of carbon dioxide (C0); 


--4---------}-- 


then the plant exposed to light and darkness in 


0 20 40 60 80 (minute) 
From the opposite graph : 


(a) Which of the stages from (1) : (4) represents the darkness ? 


(b) Which curve represents oxygen (40) 2 
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Gh O High-energy andcomplex-structured compounds. 


B© They obtain their food in the form of simple- 


structured compounds. 
E O Parasites. 
®© Bread mould fungus. 
Bo Com plant / Ascaris worm / Mushroom fungus. 
@ The plant (1) parasitises on plant (2). 
@ @ Increase of its surface area 
Hoe. 
[9] © The presence of large numbers of 
mitochondria. 
Moe. 
a © Calcium salts. 
©1% and 2% 
[E © From cell no. (4) to cell no. (1). 


@ The occurrence of diffusion phenomenon 
upward and downward. 


15] @ The ink molecules move through 
the membrane by diffusion. 


(5 a) @ 90% 
(2) © 80% 
| (3) © Zero. 


(BO The weight of piece (X) decreases and 
the weight of piece (Y) increases, 

EO it swells. 
FZ) © The tube no. (1) and the tube no. (2 


O O E, 


(©) It bursts. 
© 
@ Decreases / Increases 


& ‘The glucose concentration in the beaker wi 
i] 
increase. 


As the glucose transfers from the sac to the 
beaker with the concentration gradient by 
diffusion, therefore its concentration increases in 
the beaker and decreases in the sac til] it Teaches 
the equilibrium where the glucose concentration 
inside the sac becomes equal to its Concentration 
inside the beaker. Also water moves from the 
higher concentration in the beaker (low sucrose 
concentration) to the lower concentration in the 
sac (high sucrose concentration) by osmosis, 
therefore the water content inside the sac 
increases and decreases in the beaker till it 
reaches an equilibrium state where the sucrose 
concentration becomes equal in both the beaker 
and the sac. 
The first is 6 g and the second is 4 g. 
As water transfers from its highly-concentrated 
medium to its low concentrated medium by 
osmosis phenomenon. So, the weight of the 
potato tuber piece increases when putting it 
in water to become more than 5 g (6 g), due 
to the transfer of water to its cells, while the 
Weight of the other piece decreases, because its 
cells lose water by osmosis when putting it in 
a concentrated sugar solution to become less 
than 5 g (4 g). 
B3), 2) and (1), 
As cell (3) receives water from the two cells (1) 
and (2). So, it becomes the most receiving cell t° 
Water, then cell (2) is the second cell to receive 
bb ate Teceives water from one cell we 
Be Bs au one is cell (1) that doesn 
@c any of the two cells. 
‘ Section of solution (Z) equals to that of 


bd inside the sap vacuoles of 


1) 


sections and the Concentration of the solution 

inside the sap vacuoles in the cells of Section (X) 

equals its concentration in solution (Z), as no 
change occurs in section (X) When putting it in 
this solution. So, the concentration of solution 
(Z) is equal to the Concentration of the solution 
inside the sap vacuoles in the cells of section 
(C) 

(1) @ 10% 


Due to the transfer of water from the cell sap 
vacuole to outside by osmosis phenomenon 
when putting it in sucrose solution whose 
concentration is more than (10%). So, the 
size of the sap vacuole decreases and the cell 
shrinks. 
(2) @ distilled water. 
®2% 
As no change occurs in the weight of the potato 
piece (7 g) at this concentration (2%). 
@ Highly-concentrated salt solution. 
As water transfers from the cells’ sap vacuoles 
of plant in case no. (1) to the soil by osmosis 
phenomenon (i.e. from the medium with high 
concentration of water molecules to the medium 
with low concentration of water molecules), 
causing wilting of the plant in case no. (2). 
© plasma membranes. 
As the plasma membranes of the plant cells 
prevent the passage of sugars from the soil, 
while its cell walls allow the passage of water 
and salts ions only that the plant uses in the 
formation of sugars inside its cells during 
the photosynthesis process. 
EJ © Water will transfer from left to right. 
As the concentration of water in the left side is 
(94%) higher than that of the right side (90%). 
So, water transfers from left to right by osmosis 
phenomenon through the semi-permeable 
membrane. 
De Osmosis phenomenon. 
© 0) © Dittusion. 
(2) @) Osmosis. 


— Answers of 
(b) Nitrogen 
© lodine. 
(b) Active transport 
@ Cell (A) only, 
(8@211 x 10° ion/liter. 
© 11). D, (3) ana (4), 
(1) © The plant doesn’t need it. 
(2) ® Diffusion, 
(3) © Active transport. (4) © Iron. 
(5) @ The plant needs element CY) more than 
element (Z). 


© Phosphorus. 


As phosphorus element enters in the structure 
of ATP molecules (adenosine triphosphate) that 
is required for the active transport of the ions 
which are absorbed against the concentration 
gradient. 

@K*/ Nat 
As the potassium concentration in plasma is 
less than its concentration in the red blood 
corpuscle, and the concentration of sodium 
inside the red blood corpuscle is less than 
its concentration in plasma. So, potassium 
is transferred into the cell and sodium out 
of the cell by the active transport against the 
concentration gradient. 


GM @y/z/x/i 


As it is observed from the choice no. (a) that 
the correct pathways for the ions movement is 
against or with the concentration gradient, where 
in the pathway (Y) the potassium ions enter 
into the cell, and in the pathway (Z), sodium 
ions get out of the cell, and both are against the 
concentration gradient, and the occurrence of 
each of them requires energy, i.e. by the active 
transport. 

While in the pathway (X) the sodium ions 
enter into the cell, and in the pathway (L) the 


potassium ions ge a 
with the concentration gradient, i.e. by diffu: 


Lesson One 


out of the cell, and both are 
sion. 


Chapter 


Maw. 
As water transfers from the diluted sucrose 
solution to the cells of the potato piece by 
osmosis. So, the concentration of sucrose 
increases in the solution. 

(1) ®© (Y) from solution (1) to solution (2). 
As molecules of substance (Y) are smaller 
in size, where they transfer through the 
semi-permeable membrane from solution 
(1) “highly-concentrated medium" (8%) to 
solution (2) "low-concentrated medium" 
(6%) by diffusion. 


(2) © first /7 
As the total concentration of molecules in 
solution (1) is higher than that in solution (2). 
So, water moves from solution (2) to solution 
(1) by osmosis phenomenon through the 
semi-permeable membrane. Therefore, the 
concentration of solution (2) increases and 
the concentration of solution (1) decreases 
till reaching the equilibrium state in which 
the concentration is (7%). 


A) ®2% 
As the solution level inside the funnel that 
contains starch solution (2%) doesn’t change 
after 24 hours. 

(2) @ Osmosis phenomenon. 

As the level of the solution inside funnel 
no. (3) that contains starch solution (4%) 
increases, while that of the solution inside 
funnel no. (1) that contains tap water 
decreases, due to the transfer of water 
through the semi-permeable membrane by 
osmosis phenomenon from the medium with 
high concentration to the medium with low 
concentration for water molecules. 


‘As cotton plant is from the green plants that 
of T i n , where it 


>. 


its cells through the photosynthesis Procesg 
while the bread mould fungus obtains the hi 
energy organic food substances from the Nis 
of other living organisms by saprophytism, es 


Orobanche plant ` 


* Heterotrophic living Fea 
organism. 


+ Autotrophic living 


organism. 
e It obtains its food by * It obtains its food from 
chemical reactions the bodies of other living 


that occur inside its organisms by parasitism 


cells and are known as 
"photosynthesis". 


As the concentration of solution (cell sap) inside 
its sap vacuole is higher than the concentration 
of soil solution. This helps water to pass from 
the soil to the cell by osmosis. 


(a) It may lead to tearing each of structure 
no. (1) "piliferous layer (epidermis)" and 
structure no. (3) "root hair" and 
the compensation occurs continuously from 
the elongation zone in the root. 


(b) The concentration of ions will increase inside 
structure no. (2) "sap vacuole", leading to the 
transter of water by osmosis from the soil to 
structure no. (3) "root hair", then to 
the epidermal cells in the root. 

(©) The surface area of water and salts absorption 
from the soil decreases, as well as the fixation 
of plant in the soil decreases, due to the inability 

of Penetration and stick among the soil particles 
which may lead to the death of the plant, 


[5] (a) (1) Soil particles, (2) Root hair. 
(3) Piliferous layer "epidermis". l 
(4) Xylem vessels, 
(b) 


(c) 1. As structure no. (2) "root hair" secretes 
a viscous substance that helps it in finding 
its way easily among the structure no, (1) 
"soil particles" and stick to them, and so it 
can fix the plant into the soil, 

2. As structure no. (2) "root hair" is 
characterized by : 


* Being large in number and protruding 
outside to increase the surface area of 
water and salts absorption. 


+ Having thin wall to permit the passage of 
water and salts through it. 


* Being the solution inside its sap vacuole 
more concentrated than the soil solution to 
help water to pass from the soil to 
the root hair. 


(d) The carbohydrates will not be converted into 
proteins. 


(e) The water molecules will replace the air 
(oxygen) that is present among soil particles, 
therefore there will be a difficulty for 
the plant to absorb oxygen by the root hairs 
which affect the absorption of some mineral 
salts from the soil by active transport, due to 
the absence of ATP molecules, as a result of 
the shortage of oxygen gas that is required for 
the respiration process. 


G The statement is wrong / As the cell walls 
mainly consist of cellulose that is permeable to 
water and mineral salts. 


(7 | The relation is directly proportional (i.e. 

the osmotic pressure increases by increasing 
the concentration of solutes in the solution). 
So, water can pass from the low-concentrated 
solution to the high-concentrated solution by 
osmosis. 


The statement is wrong / As the osmotic 
pressure is arisen from the difference in osmosis 
among the plant cells, where water moves from 
the cells with high concentration of water to 

the cells with low concentration of water, as 

a result of the difference in the solutes 
concentration in water on the two sides of 

the membrane. 


Answers of 


Ow force the ions to diffuse against 
the concentration gradient which is knows as 
the active transport, as the concentration of 
these ions inside the cell is higher than their 
concentration outside the cell. 


110) In tube no. (1), the seedling appears yellow in 
colour, because the nutritive solution doesn’t 
contain the essential elements (macro and micro- 
nutrients) that are needed to the seedling growth, 
while in tube no, (2), the seedling appears green 
in colour, because the nutritive solution contains 


the essential elements needed to the seedling 
growth. 


Answers of Chapter 1 
First | Answers of Multiple Choice Questions 


B @ Chlorenchyma tissues. 

Boo, Beco, 

@Z @ Cutin. 

6] (© Layer that is impermeable to water. 

Booe. 2)® (2). 
(3) © (2) and (4), (4) ® (2). 


@ The leaves are getting more yellow in colour. 


® 
110} (©) The Cuscuta plant is devoid of chlorophyll 


and the Medicago sativa plant contains real 
roots. 


As the parasitic plant (Cuscuta) doesn’t need real 
roots to absorb water and salts and also doesn’t 
need chlorophyll to perform photosynthesis 
process, but it depends on the host plant 
(Medicago sativa) in getting its food in a ready- 
made form. 


Mm @ Palisade tissue. 


As the palisade tissue contains many chloroplasts 
that contain the chlorophyll pigment required 

for performing the photosynthesis process, 
producing a high percentage of starch, while 

the spongy tissue contains a lower number of 
chloroplasts, whereas the chloroplasts are absent 
from the xylem and phloem tissues. 


Lesson Two 


— 


z 


f 
mo- 


geo layer contains a hi 
sade layer 
s sa that are present in sed 
spongy layer, while the epidermis is devoid of 
chloroplasts. 
HOOO amo). i 
As number (3) "xylem vessels" (non-living 
cells) and number (9) "xylem parenchyma" 
(living cells) share in the formation of xylem 
tissue (compound tissue). 
(2) © (6) and (7). 
As the parenchyma cells (6) "spongy tissue" 
share with the parenchyma cells (7) "palisade 
tissue" in performing the photosynthesis 
process, because they contain chloroplasts. 
{E © tt is more green than its lower surface. 
As the upper surface of the leaf is followed by 
the palisade tissue whose cells possess many 
chloroplasts, while above the lower surface the 
spongy tissue is present, as its cells contain 


gher number 


Boa+c pip 

(D © The tight intensity is very low. 

(E © Energy to produce oxygen, water and glucose. 
© © The site of stomata, 

[D O Absence of CO, / Absence of chlorophyll / 


[21] (d) As the light intensity ing (eases y 
photosynthesis process increases 

BDO Light + chlorophyll + App 

(23) @ ADP from ATP in stroma 

(b) Formation of glucose 

25] (©) (a) and (b) respectively, 

© ATP 

@ NADPH, and ATP 

(1) d) From (d) to (e). 

(2) (@) C,H,,0, 

B) © In grana and stroma respectively 

@ Formation of simple sugars, 

gmo Splitting of hydrogen sulphide and 
of water. 

© Formation of ADP 

Formation of a 3-carbon compound, 

© By combination of carbon dioxide with 
hydrogen. 

® Glucose containing “9 

®© NADP reduction. 

@2 

© Formation of oxygen. 

Bo CH129%, 

mo 


he tate og 


formation 


E Soda water contains mineral salts and CO, 
gas which increases the rate of the plant F 
growth. 

Re 

€B © C0, fixation. 

Sn light to chemical / Glucose / Starch 

4510) 


mo Resulted from the photosynthesis process 


CIOL (2) (@)ADP 
(3)@ NADPH, (4) @) Grana / Strom 
(© Grana and stroma together. 


As NADP compound is reduced to NADPH, 
in grana, to carry hydrogen to stroma, where 
it combines with CO, gas to be reduced to 

_ carbohydrates. Therefore, the reduction west 
take place in grana and stroma together insid? 
the chloroplast. 


FT) ©) The occurrence of dark reactions depends on 
the occurrence of light reactions. 
As the occurrence of dark reactions depends 
on the occurrence of light reactions. As, the 
products of light reactions complete their action 
in the dark reactions to form the carbohydrates. 


ge 


As the production of 50, increases within the 
light periods, due to the occurrence of light 
reactions and the releasing of oxygen that is 
resulted from the water splitting Hy On, and the 
production of Bo: decreases within the dark 
periods, due to the stopping of light reactions, 


while the alga uses the dissolved oxygen Loh in 


water in the respiration process and uses carbon 
dioxide C! to; in the dark reactions to form the 
carbohydrates, leading to the decrease in the 
concentration of Os through the experiment 
period. 


me 


As the amount of PGAL compound decreases, 


because its formation occurs by the reduction of 


CO, gas. So, in case of the removal of CO, gas, 


this compound will not be formed. Therefore, its 


level decreases, while the light blocking or light 
increasing doesn’t affect the amount of PGAL, 


because the dark reactions take place in light and 


dark. 
Bo 
To perform the photosynthesis process, four 
conditions must be provided, which are : carbon 
dioxide, water, light and the presence of 
chlorophyll, where the light absence from tube 
@ took place due to the presence of the black 
cover, chlorophyll is absent from the colored leaf 
in tube (6), and carbon dioxide is absent from 
tube @), because it is absorbed, which prevents 
the formation of starch, so that the color of iodine 
solution will not be changed, while the leaf in 


n tube © is coloured due to the formation of starch 


as a result of the presence of chlorophyll and 
providing the other conditions. So, it becomes the 


tube that confirms that the presence of chlorophyll 


is necessary for performing the photosynthesis 
process. 


—— Answers of 


5310) Oxygen enters in the structure of all 
the photosynthesis products. 
As oxygen enters in the structure of all the 
photosynthesis products ( carbohydrates, water 
and co, gas), while carbon enters in the 


structure of carbohydrates that are intended to be 
studied. 


TE] Answers of Miscellaneous Questions 


at”) Because it contains chlorenchyma tissues that 
contain chloroplasts. 


(a) Chlorophyll (A), chlorophyll (B), 
xanthophyll and carotene. 

(b) As the ATP and NADPH, compounds that 
are formed in structure no. (5) "grana" 
during the light reactions are carried to the 
structure no, (1) "stroma" for accomplishing 
the dark reactions, where carbon dioxide gas 
is fixed by its combination with hydrogen 
that is carried on NADPH, compound by the 
help of the stored energy in ATP molecule, 
leading to the formation of carbohydrates. 

(c) 1. (3) DNA 2, (1) Stroma. 


3. (4) Starch granules. 


E Te plant will die, due to the non-occurrence of 
photosynthesis process, because of: 

* The stopping of the light reactions occurrence, 
due to the absence of the chlorophy!! needed 
for absorbing the light energy. 

e The non-occurrence of dark reactions, due to 
the non-formation of ATP and NADPH, that 
are required for the fixation of CO, gas and 
the formation of carbohydrates. 
ae E 

E Arswer by yourself. 


Ee plant will die, due to the inability to 


translocate the dissolved organic food substances 
e mesophyll tissue where they had been 
lant parts. 


5 


from thi 
manufactured to the different p! 


Lesson Two 


CO 


the green and 
tis wrong TAs photosynthesis 


ja during the 
bacteria during ¢ 
purple sun n sulphide as a source of 


i sed in reducing CO, to build 
the carbohydrates. So, sulphur is released and 


The plant will not be able to perform 


the photosynthesis process and form 


‘The plant didn’t perform 
photosynthesis process, therefore O, 
gas wouldn’t evolve. 


(b) 1. Photosynthesis process will not occur / 
As most types of bacteria are heterotrophic 


organisms, and the others are autotrophic 
organisms, such as the green and purple 
sulphur bacteria, but they need hydrogen 
sulphide instead of water to perform the 
photosynthesis process. 

2. The aquatic plant will perform 
the photosynthesis process. 


a 

EJ The statement is wrong / Because most 
z types of 
bacteria are heterotrophic organisms, as they don’t 


reveal the 
"k reactions is 


(a) In the grana inside the chloroplast or. 


The ability of sulphur bacteria to perf, 

. © 
photosynthesis process will decrease 
hydrogen sulphide is the source of h ; 
needed to fix CO, in the dark reactie 
carbohydrates. 


m 
as 
Ydrogen 


INS tO fom 


plant leaf. Breen 


(b) In case of absence of (D) "NADP", 

(B) "hydrogen" may escape or recombine With 
(C) "oxygen" again, therefore (E) "NADPH." 
will not be formed which is essential for dark 
reactions, leading to the non-occurrence of 
photosynthesis process and the plant dies, 

(c) The dark reactions will not occur, therefore 
the carbohydrates will not be formed, due to 
the absence of hydrogen that is carried on (E) 
"NADPH," that is required to fix the carbon 
dioxide gas. 


As when light falls on the molecules of 


chlorophyll, the electrons of their atoms become 
excited to move from their lower energy levels 
to the higher energy levels, therefore the kinetic 
energy of light is stored as chemical potential 
energy in the chlorophyll, and on releasing this 
energy, a part of it is used in the formation of 
ATP molecules that store chemical energy in 
the chemical bonds among their atoms. 


The statement is correct / As the kinetic energy 


of light that falls on the molecules of chlorophyll 
is stored as chemical potential energy when 
released, a part of this energy is used in 

the combination of ADP molecule with 

a phosphate group to form ATP molecule, 

and this is known as the "photosynthetic 
Phosphorylation". 


that the first G The iodine solution doesn’t change, on adding Ìt 


to the leaf part that is present inside the glass j®" 
as the concentrated potassium hydroxide solution 
absorbs CO, gas from the air that is present 
inside the jar, which prevents the occurrence 

of photosynthesis process, while the colour of 
iodine solution changes in the leaf part that w35 


exposed to light outside the glass jar from 
the brown colour to the dark blue colour, as the 


plant performed the photosynthesis process, and 
starch is formed in this part of the leaf, 


The efficiency of photosynthesis process will 
decrease, where the rate of dark (enzymatic) 
reactions will decrease, because the limiting 
factor here is the temperature. So, the fixation 
of carbon dioxide will decrease, therefore the 
carbohydrates formation will decrease which 
affects the plant life. 


as ATP and NADPH, compounds are produced in 
the light reactions of the photosynthesis process 
and during the dark reactions in the stroma, CO, 
gas is fixed by its combination with the hydrogen 
which is carried on NADPH, compound and by 
the help of the stored energy in ATP molecule. So, 
carbohydrates will be formed. 


(BH The statement is wrong / As the high-energy 
organic substances are formed during the dark 
reactions in stroma by the help of ATP and 
NADPH, compounds that were formed during 
the light reactions in grana. 


Da The direction of the arrow towards the label 
no. (1) "outside", as it represents CO, gas 
that is needed by the alga to accomplish the 
photosynthesis process. 

(b) The phosphoglyceraldehyde (PGAL) 
compound will not be formed, because of 
the absence of light "no.(4)" that is needed 
by the alga to perform the photosynthesis 
process. 


Da In the chloroplast. 
(b) * (B) : light reactions. 
*(C) : dark reactions. 
(c) * (B) : light. 
*(C) : temperature. 
(d) * (A) ; water, 
*(D): H, 
* (E) : glucose. 


— Answers of 


Bas the plant uses the phosphoglyceraldehyde 
(PGAL) compound that is resulted from the dark 
reactions in the synthesis of different organic 


compounds, such as glucose, starch, proteins and 
lipids. 


Lesson Three 


Ba + (A) : light. * (B) : O, gas. 
*(C): ATP *(D): NADPH, 
(b) Answer by yourself. 


(c) The mesophyll tissue of leaf / As it consists 
of the palisade layer and spongy layer, and 
the cells of each layer contain chloroplasts 
whose stroma contains a large number of 
starch granules, 


Answers of Chapter 1 
| First | Answers of Multiple Choice Questions 


Bo absorbed, 

Be stop. 

Bo Enzyme (1) and (2) are the same enzyme, 

Bo Maltose. 

Bo Amylase. 

Ge Mouth. 

Bo Maltose. 

Bo Pastries. 

goa 

mo Decreasing the pH value to 2 

MO Fees. 

Bo 
As the starch molecule is digested in mouth by 
the action of amylase enzyme into maltose that 
is a disaccharide sugar consisting of two glucose 
molecules linked together. 

oesophagus and stomach. 

mo Due to the difference in pH 


Bo Fats. 
mpo Bile. 


mo In small intestine. 
Bo Peanut butter. 


Da Lipase. 

(@ Pancreas. 

BO Lipase. 

6B O Emterokinase. 

23] @ Lactase. 

mo Amylase and maltase. 

FBO Gastric juice. 

mo Trypsin enzyme is secreted in an active form, 
while pepsin enzyme is secreted in 
an inactive form. 

127] ®© Stomach / ileum. 

(© Oesophagus. 

E @ Minerals and vitamins. 

@ Liver. 

E @) © Mouth / stomach / small intestine. 

(2) @ HCl acid. 


@ In small intestine. 

EB @ Amino acids and simple sugars. 

() Proteins / Polypeptides 

Do Sucrose molecule / Sucrase enzyme / Glucose 
molecule 

© protein 

As the milk is the only source of protein for 

infants, and if it was not coagulated, it would 


leave the stomach without digestion. So, it must 
be present in stomach for a period of time for 


digestion of proteins, 

E © Trypsin. 
As enterokinase enzyme activates trypsinogen 
into trypsin (product) which is an enzyme having 
the ability of specific activation, where it acts on 


O Pepsin 


the hydrolysis of proteins into polypeptides. 
ED © 02) + (4) + (6)/) + (4) +5) 

+ By using the first solution, the protein (egg 
white) is hydrolyzed into polypeptides by the 
action of pepsin enzyme (2) in the presence 
of water (4) and acidic medium (i.e. in the 
presence of HCI acid (6) "pH = 1.5 : 2.5"). 


EB © i changes in tog 


+ By using the second solution, the Protein 
white) is hydrolyzed into polypeptides by E 
action of trypsin enzyme (3) in the presen 
of water (4) and alkaline medium (i e inthe 
presence of sodium bicarbonate (5) "DH = a 


E © Not digested / Digested in a lower rate thy 
the normal rate / Digested in a normal rate 


As the digestion of proteins doesn’t occur, 
due to the absence of enterokinase enzyme 
(that is secreted from the inner wall of the 
small intestine) from the pancreatic juice, and 
converts the inactive trypsinogen enzyme into 
active trypsin to affect the protein, the lipids are 
digested in a lower rate than the normal rate, due 
to the absence of the bile juice that is secreted 
from liver, where it acts on the conversion 
of fats into emulsified fats, which facilitates 
and accelerates the effect of lipase enzyme, 
and starch is digested due to the presence of 
pancreatic amylase enzyme that hydrolyzes the 
starch into disaccharide sugar (maltose). 


@ Bile juice and maltase. 


As pepsin and trypsin act on the digestion of 
proteins, ptyalin and pancreatic amylase act 
on the digestion of starch and each of HCI and 
enterokinase enzyme acts on the activation of 
Pepsinogen and trypsinogen respectively, but 
the bile juice hydrolyzes fats, while maltase 
hydrolyzes maltose sugar. 


© Amylase. 


As ; 
dis Sach of maltase, sucrase and lactase digests 
accharides which are maltose, sucrose and 


lact i 
Si ose "spectively, while amylase digests 
ysaccharide which is starch 


AS pepsin rt ~ Peptidases — Lactase. 
proteins in milk Psin act on the digestion of 


by the action of i action is completed 
benefit fi 'S to mak r 
diya en acids, while D> zo 
body ben Sugar in milk 4 

efit from gh to make the 
and galactose 


faster than test tube 


(2), t tube (1) 


As the mixture shape is changed in test tube 
(1) faster than test tube (2), due to the addition 
of bile juice that acts on the conversion of 
fats (oil) into emulsified fats (i.e. dividing the 
large masses of fats into small fat globules) 
to facilitate and accelerate the effect of lipase 
enzyme on fats and convert them into fatty acids 
and glycerol. 

® will affect step (2). 
As the protein digestive enzymes will digest the 
enzymes that are required for step (2), because 
they are protein substances, 

(©) To release the medicine in the intestine 

without releasing it in the stomach. 

As this capsule keeps the digestive enzymes that 
are present inside it away from the hydrolysis 
inside the stomach, as they consist of protein 
substances. 


© Butter. 

@ Intestine. 

© Fats. 

(© Enterokinase. 

© Because of the need to an amount of energy 

to be absorbed. 

@ Anabolism. 

@ The body benefits from it as a source of energy. 

®2 

© bile and pancreatic juice 
As the bile acts on the digestion of fats into 
emulsified fats that are hydrolyzed by the action 
of lipase enzyme into glycerol and fatty acids 
which pass in the lymphatic route to be absorbed 
with those vitamins which dissolved in it. 


[57] @ Superior vena cava. 
As vitamin (B) dissolves in water. So, it takes the 
blood route during the absorption process, where 
it passes in the hepatic portal vein, then to liver 
and from it to the hepatic vein to be emptied into 
the inferior vena cava, then to the heart, while 
the superior vena cava is a way of the lymphatic 
route for the absorption process. 


Answers of 


@ Die iain 
& d) Disturbance in HCI acid secretion 


As the disturbance in the pancreas or in the 


yasi of lipase enzyme or in the secretion of 

bile juice is accompanied by the indigestion of 
fats, then they pass in the large intestine without 
digestion to be expelled out with wastes, but the 
disturbance in the secretion of HCI doesn’t affect 


the digestion of fats, but affects the digestion of 
proteins. 


CEES Answers of Miscellaneous Questions 


1) The body will not be able to digest the large 
and complex-structured food molecules 
(carbohydrates, proteins and fats) into 
small-sized and simple-structured molecules 
which are easily absorbed by the cell. Therefore, 
the body will not be able to benefit from them, 
leading to the human death. 


The action of enzyme will be affected by 
increasing the temperature degree, as each 
enzyme has an optimum temperature at which 
it works efficiently, So, if the temperature 
increases above or decreases below this 
temperature, the enzyme activity will decrease. 


As the enzyme that catalyzes the breaking down 
of a complex molecule into simpler molecules 
(digestion process), also it may be able to reunite 
the two molecules again into the same complex 
molecule (anabolism process). 


Human will feel the sweet taste, due to the change 
of starch in the piece of bread into the maltose 
sugar by the action of amylase (ptyalin) enzyme 
that is present in saliva. 


F Due to the secretion of mucus and 
the continuity of peristalsis process along 

the alimentary canal. 
L 


[6] ‘The food will pass into the trac! 
lead to the human suffocation, as during 


F trachea and 
the swallowing of food, the top of trache! aan 
the larynx are elevated together, causing 
the epiglottis to close over the glottis. 


ie Ea 
hea, and this will 


Lesson Three 


mo 


) 


Ba Along the alimentary canal / me 
(b) By a series of muscular Sonea and 
relaxations of the muscles of the alimentary 
canal. 
(c) Sweeping, churning and mixing the food 
with the digestive juices along the alimentary 
canal. 


Because the salivary glands pour saliva into 
the buccal cavity which contains mucus that 
softens the food and facilitates its swallowing, 


as well as the lining of oesophagus contains 
glands which secrete mucus. 


Bas HCI acid creates acidic medium in the 
stomach (pH = 1.5: 2.5) which leads to 
the activation of Pepsinogen enzyme and 
changing it into active Pepsin to digest the protein. 


opus gastric medium wil] not be acidic. So, 
the action of Ptyalin enzyme will continue, 


the harmful bacteria that enter with food will 
not be killed, as Well as 


will not be activated. So, the Protein will not be 
digested. 


Danser by yourself. 
Bae) Structure no. (3) " 


stomach Muscles" 
Participate in the 


"cardiac Sphincter" 
"pyloric sphincter» 


Sphincter circul 


a] 


TERA 


Contains ; 
“tainig Native by : 
erted by the Psingy 


: action opp 
i Psin that hydrolyze, Hq 
proteins (red meat) into Short the 


, - Ypepti 
and doesn’t contain digestive en, "ie Chain 
the other types of food Substances, a aff 


as the gastric juice 
enzyme that js Cony 
acid into active pe 


This will affect the stoma 
digest the stomach intern 
Cause the stomach ulcer, 


ch cells, then it Will 
al walls and this May 


dee to the presence of HCl acid which stops 
the action of amylase (ptyalin) 
acid creates an acidic medium in the stomach 
(PH = 1.5 : 2.5), while the ptyalin enzyme works 
in a weak alkaline medium (pH = 7.4), 


enzyme, as HC| 


M This experiment will be carried out again, where : 
* The temperature of the water bath is 
adjusted at 37°C. 


* Using diluted HC] with pH = (1.5 : 2.5) 


Mdue to the stopping or reducing of heavy 
mucous secretions from the internal walls of 
Stomach. So, these walls will be affected by the 
action of digestive Juices (gastric juice), and this 
will lead to the inflammation of the stomach and 
the occurrence of stomach ulcer. 


due to the presence of pepsinogen enzyme in 
an inactive form and 


it is not activated unless it 
Comes out from the s 


MUCOUS secretions that cover the internal wall 


oF the stomach Protect it against the digestive 
Juices, 


on changing th 
So, it facilitates 
the enzyme) and accelerates 


5 tic action on fi 't 
dissolve TS the fats that don 


[21] The digestion of fats and making benefit from 


them become difficult, because the bile juice 
converts the fats into emulsified fats to facilitate 
and accelerate the enzymatic action on fats that 


don’t dissolve in water, 


Because in the small intestine, sodium 
bicarbonate is secreted which changes the pH of 
the medium into alkaline (pH = 8). So, the action 
of pepsin enzyme stops, as it works in an acidic 
medium (pH = 1.5 ; 2.5) as in the stomach. 


HCI acid will not be neutralized inside the 
duodenum and the medium will not be 
alkaline that leads to the continuity of pepsin 
enzyme action and stopping the enzymes of 
the pancreatic juice (amylase, trypsinogen and 
lipase) which work in an alkaline medium that 
affect the digestion process. 


Because it works on converting the trypsinogen 
enzyme (inactive form) into the trypsin enzyme 
(active form) which breaks down the proteins 


into polypeptides. 


Both of them activate the digestive enzymes for 
proteins to be converted into polypeptide chains. 


The statement is wrong / As fast food meals 
contain a large amount of fats and this stimulates 
the activity of bile juice to convert them into 
emulsified fats, which facilitates and accelerates 
the action of lipase enzyme on the fats and 
converts them into fatty acids and glycerol. 


As the trypsin enzyme has a limited effect on 
the digestion of protein substances, where it 
breaks down the proteins into polypeptides, and 
this is due to its inability to break the peptide 
bonds that are present among the amino acids. 

Eee 
F) (a) The role of pH in : Í 
* Mouth (weak alkaline medium pH =74) is 
the stimulation of amylase "ptyalin" enzyme 
to hydrolyze the starch into disaccharide 
which is maltose. 


— Answers of 


* Stomach (acidic medium pH = 1.5: 2.5) 
is the activation of pepsinogen enzyme 
(inactive form) into Pepsin enzyme (active 
form) that digests the proteins into short 
chains of polypeptides. 

* Duodenum (alkaline medium pH = 8) is 
the stimulation of the activity of the 
Pancreatic juice that contains pancreatic 
amylase enzyme, trypsinogen enzyme and 
lipase enzyme. 

(b) Protein, it is digested in stomach at 

(pH = 1.5 : 2.5) and in the duodenum 

at (pH = 8). 


(a) 1.(6) Stomach / (7) Pancreas / (8) ileum. 
2. (3) Liver. 
3. (2) Salivary glands / (7) Pancreas. 


4. (1) Mouth / (5) Duodenum / (8) Small 
intestine. 


(b) Answer by yourself. 


(a) (X) —— Maltase enzyme. 
(A) — Maltose sugar. 

(b) Enzyme (X) "maltase" is secreted from 
special cells in the wall of the small intestine / 
Molecule (A) "maltose sugar" is formed in : 

* Mouth : as a result of the hydrolysis of 
starch by the amylase (ptyalin) enzyme. 
* Duodenum : as a result of the hydrolysis 

of starch and glycogen by the pancreatic 
amylase enzyme. 


[31] Answer by yourself. 


(B) : maltose. 
(D) : lactose. 


(a) (A) : starch. 
(C) : fructose. 
(E) : amylase enzyme. 
(F) : maltase enzyme. 
(G): 
(H) : lactase enzyme. 

(b) Glucose will not be formed / Because 
amylase enzyme catalyzes the hydrolysis 
of starch into maltose sugar, where maltose 
will be digested into a simpler form that is 
glucose by the action of maltase enzyme- 


sucrase enzyme. 
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(c) (E) : salivary glands and pancreas, 
(F), (G) and (H) : special cells in the wall of 
the small intestine. 


3310) Lipids (Fats). (2) Liver. 
(3) Proteins. (4) Pepsin. 
(5) Starch. (6) Amylase (Ptyalin). 
(7) Maltose sugar. 


As the intestinal juice that is secreted from 
special cells in the wail of the small intestine 
contains a group of digestive enzymes for 
disaccharides that are resulted from 
the digestion of carbohydrates to convert them 

into monosaccharides that are absorbed by 
the villi to pass through the blood route, 


B The statement is correct / As eating 
carbohydrates stimulates the activity of digestive 
enzymes of carbohydrates, such as the amylase 
(ptyalin) and pancreatic amylase enzymes, and 
also the digestive enzymes of disaccharides, 
while eating proteins stimulates the activity 
of pepsin and trypsin enzymes, as wel] as the 
peptidases enzymes, but eating fats stimulates 
the activity of bile Juice and lipase enzyme, 


Sa 
EBT absorb some of the finely emulsified fats that 
are not hydrolyzed by the enzymes through 

the engulfment process. 


Da (1) Bile juice. (2) Emulsified fats, 
(3) Lipase enzyme. (4) Glycerol. 
(5) Villi, (6) Lacteal vessel, 
(b) Answer by yourself. 


Ha The blood capillaries transport amino acids, 
and the lacteal vessels transport fatty acids. 
(b) Structure no. (5) "vein" / Because it carries 
the blood from blood capillaries carrying 
glucose to the liver, then from it to 
the inferior vena cava and finally to the heart, 
(c) Structure no. (1) "lymphatic vessel", 


z 


(d) The absorption of dj 


Bested py 


‘ F 
o the engulfment of the fat i My “tlt, 
ules 


hot hydrolyzeq by the enzymes o a 
the engulfment process, rough 


(e) 


ate 


No, 
Glycerol, f San 
ycerol, fatty acids | Wate, — 
and fat soluble Mona Salts 
Vitamins which amino ‘3 Ps | 
a £ D; 2 and K Water sohibe 
vitamins. Vitamins | 
Blood Capillaries in 
Lacteal vessels the villi 


inside the villi Hepatic tis Vein | 
Lymphatle system line 
Superior as cava Hepatic vein 
Heat Inferior eis cava 


Heart 


GAs the absorption process of digestion products 
consumes energy to force these products to 
diffuse against the Concentration gradient 
through the blood and lymph. 


P The statement is correct / As the inferior 


Vena cava carries Water, mineral salts, 
monosaccharides 
Vitamins. 


(8) (3) Maltose. 


» amino acids and water soluble 


t 
zed b 
he engultmen, PEAN 
E Because these vitamins (4. p : 
are soluble in the fatty aciq. ‘ar and k) 

is soluble in water, vitamin (p) 


(a) If the meat piece (protein) is ; 
* Deviod of fats : 


- The meat protein will be dige: 
polypeptide chains by the 
that is secreted from the 


sted into 
Pepsin enzyme 


Stomach and by 
the trypsin enzyme that is secret 


the pancreas in the duodenum, 

-~ The peptide bonds in the Polypeptide 
chains will be broken, producing differe 
amino acids by the Peptidases enzymes 
that are secreted from the Special cells in 
the wall of small intestine, 

* Containing fats : 

- The fats will change into emulsified fats 
by the bile juice that is secreted from 
the liver and is poured in the duodenum. 

- The emulsified fats will change into fatty 
acids and glycerol by the lipase enzyme 
that is secreted from the pancreas in 
the duodenum, besides the digestion of 
proteins as mentioned before. 

(b) Answer by yourself. 


ed from 


nt 


(a) 


Feed First place of 


digestion 
im | somen [Go| 
CO | von O 


(b) 

en 
O re fOO aoe 
on raat cet | 
Hees So 


(c) The glucose sugar transfers from 
the blood capillaries inside the villus to 
the hepatic portal vein, then to the liver and 
from it to the hepatic vein to pour its contents 
into the inferior vena cava, then to the heart. 
The statement is wrong / As some of the fatty 
acids and glycerol recombine again to form fats, 
and these fats pass to the lacteal vessels inside 
the villi, then to the lymphatic system which 
carries them slowly and pour them into 
the superior vena cava, then to the heart. 


Answers of f 
47) As the Stomach digests the Protein substance i 
only, while intide the smali intestine ae 
the digestion of all food substances in 
the duodenum ig completed. then 
the absorption of digested food in the ileum 


(by villi) and transporting it to the blood or 


lymph to be distributed to all the body cells 


The animal will die, as its body will not make 
benefit from the digested food substances, due te 


its inability to absorb them and transfer them to 
the blood. 


The liver will not be able to convert 
the monosaccharides that are resulted from 
the carbohydrates digestion into glycogen that is 
Stored in the liver to be used by the body again 
after its oxidation to produce energy that is 
required for performing the body vital functions, 
leading to their stop and the death of the living 
organism. 


The body will lose (excrete) a high percentage 
of mineral salts and water with the faeces. So, 
they will lose their semi-solid shape. 


The statement is correct / As the absorption 
process that takes place in the small intestine 
occurs to the digested food substances and 
passes them to the blood or lymph, while the 
absorption process that takes place in the large 
intestine occurs to water and some salts from 
the wastes of undigested food, this is occurred 
through many convolutions found in its lining. 

ee aal 

[52] Answer by yourself. 


(2) Oesophagus 
(4) Small intestine 


(a) (1) Mouth. 
(3) Stomach. 
(5) Large intestine. iet 
(b) As in part (2) “oesophagus”, the are 
ptyalin enzyme that is rcreted from phe 
salivary glands in the "mouth" (1) cor 


. F ly, and 
ate sarbohydrates OF 
igestion of € 

for the digs “stomach” (3). while 


mE 


its action stops in 


rity olor) Ae? 


in part (5) "large intestine", no food digestion 22] As the oi 
occurs, but the absorption of stored water their food by « | 
and mineral salts from the wastes of the simpler ingens 
undigested food is occurred in it, and they use hy, 

(©) Starch. Source o hy 

(a) As the food is not digested completely, but it i 
results in the wastes of the undigested food 
that pushed to the large intestine, where they 
are expelled out in the form of faeces. 

(e) 1. (4) Small intestine. 
2 & 3. (5) Large intestine. 


Answers of Teston Chapter MD | pert 


a @ The heterotrophic plant doesn’t contain 
chlorophyll (A) or (B). 
@ Pepsin enzyme / polypeptide. 
© active transport 
DED. 
© (2) only. 
© (3) only. 
B® oxye0n. rin 
G3 © Tre increase in distance between the light 
source and the plant. a 
@DandE 
Mow 
F © PGAL containing 80 ic vt 
DB O Peptidase. npa 
(E O Active ransport process decreases. 
co, reduction. Pe 
Bo 


[D Desert plants and salty water environ 
plants. i 


Dorsa 


tà yh 


Answers of Exercise on Chapter oo 


1] (d) (2) only 
Bou 
8 d) Protein / Amino acids / Enzyme 


d) parasites 


(a) Mouth 


© dark reactions in both of them. 


@H,0 - NADPH, - Dark reactions. 


@) water. 
A © Increasing the diffusion of substances against 


E @ Youth — Elderhood — Childhood. 
|@ Peristalsis 


D) Inferior vena cava. 
) Enzymes break down large, complex food 
molecules into smaller ones which can be 
absorbed. 
SSS ee 
‘The statement is wrong / Because the enzymes 
= have the properties of the catalysts, where they 
activate particular chemical reactions (like cellular 
respiration) not restricted on digestion of food. 
eee 


BB Answer by yourself. 


E Because the epidermal cells are lost from time to 
time, but they are regenerated continuosly from 
the elongation zone of root. 


B Answer by yourself. 


E (A) : Maltose. 
(X) : Maltase enzyme. 


(a): CO, 
(b) : NADPH, 


(Answers of Chapter 2 kaikkina 
Answers of Multiple Choice Questions 


© Spirogyra Bean — Hawk. 


nsfers gases to it from the surrounding 


b) tra 
medium by diffusion. 


ote innermost row of cells in cortex. 


rts water and salts, while 


ry © Xylem transpo! 
dy-made sap. 


phloem transports the rea 
@ Barrel-shaped cells that have a storag 
@ Xylem tissue. 
FA @) It contains vascular bundles that are sc 
through the pith tissue. 
(1) @ Vessels and tracheids. 
(2) © Transporting water. 
(3) @ the stages of their formation. 
(9 | (1) @ Each of the xylem and phloem will not be 


e function. 


attered 


formed. 
(2) © Because its cells don’t contain nucleus or 
cytoplasm. 
(3) © Transporting high-energy food only. 
104) Cambium tissue. a 
[14] (1) © Sieve tube. 
(2) © Xylem vessel. 
() @ (1). 
2) ®). 


(1310 Each of them is arisen from the s: 
ame t 
cells. iaz 


HOON ana 4). 
(2) © (2) and (3). 


@) Formation of specialized vascular tissues sto 

Bom two statements are wrong. E 
As the transport process in plant takes place 
through a group of tissues which includes 
non-living cells in their structure, we found that 
xylem consists of non-living tissues (vessels à 
and tracheids) and living tissues (xylem 
parenchyma), also phloem consists of living cells 


(sieve tubes, compani 
h panion cells an 
cells). s and parenchyma 


=I 4 
Jl - ae 

om _ 

£ A 

5 


mmo Cambium. 


(W) Roo! : 
i 28) ot / Leaf / Stem 
i Jem consists 0 ok 
i acular bundle in the stem consists 2) @ 
As the vase nile the vascular 


and xylem, W I (4) The adhesion force 


phloem. cambium ; r eulam vessels and . 

ae in the leaf consists of xylem vess ak Do ide Ke my 
H sells are ese i 
phloem only, as the epidermal ce IIs are pre mies 4 
both the plant stem and its leaves. N 
ion in the stem (b) The presence of Cohes) 
sic A transverse section in the stem. . on a 
A when a transverse section was made at the & )) 

S ad bas : 

tem of the two plants, then examining the O Patty acids, 
ste j ] 
vascular bundles structure in the stem by the light © enn y 

as e found that the older plant vascular a 
microscope, We found th 4 the concentration of oxygen nd 
bundle contains a secondary phloem outward ani OG 

me he younger (3). 

, xylem inward more than the young = 
vase ional area in the older As the transpiration process takes 
-section: A 
plant. So, the cross = v PRE the day with a higher rate, which i 6 ice during 
eee aes be forces affecting the sap ascent in the = of 
ant, 


@ Companion cells. 
As tracheids, xylem vesse 
devoid of nuclei, but they are present in 
the companion cells, and make them able to 
divide. 
@ Companion cells / Cytoplasm / Sieve tubes / 
Absence of nucleus / Xylem vessels 
As the companion cells (a) share the sieve tubes 
(c) in the presence of the cytoplasm (b) in each 
of them, and the xylem vessels (e) share the 
sieve tubes (c) in the absence of the nucleus in 
each of them. 
F] © Amino acids and sugar will not be transported 
to roots. 
As the cut ring represents the phloem which is 
the tissue that is responsible for transporting 
the organic substances in the plant, therefore 
the amino acids and sugar won't be transported 


[37] © In phloem only. 

As the plant will use the radioactive igo, 
that is present in water during the phot syn the 
process that takes place in the leaves, where 
CO, gas was fixed to form the high-energy 
carbohydrates that are transferred to all the plan 

parts through phloem tissue only. 

@ By active transport through phloem, 
As phloem tissue transfers the insecticide with the 
high-energy organic compounds that are formed 
in the plant leaves during the photosynthesis 
process, also the transport process in the phloem 
is an active process, because it needs energy 
carrier compounds (ATP). 
(© The absorbed heat from the Sun. 
As the water ascent in the plant stem is affected 
by the transpiration pull that originated from the 


Js and sieve tubes are 


dow a . 
a a to the roots. transpiration, which is affected by 
2246) @ The tissue changes into xylem tissue. the absorbed heat from the Sun. 
(2) © cytoplasm, 
(3), z 
- ) (D Glucose. of Q 
© pulling Answers of Miscellaneous Questions 


[1] The statement is wrong / Because the 
Spirogyra alga belongs to the aquatic algae th! 
don’t need the presence of specialized transpot 
tissues, where the raw materials transfer with thè 
Products of photosynthesis process from onè cell 
to another by diffusion and active transport- 


Be Water eva ration 
cell on from the mesophyll tissue 


© Pectin and lignin 
5 z P j 
a MS roots in a moist soil 
Dltisa Permeable Substance 
ah to Water and 


a 


ee. 
> 
ls and tracheids in the xylem tissue- 


‘The importance 


hh 


— 


Carry the high-energy 

organic food substances 
from a sieve tube to another 
| through the pores of sieve 
"Cyt plates, till reaching all the 

| plant parts 


| No. (2) 
plasmic threads": 


z| Regulating the vital processes 
of sieve tubes and supplying 
them with energy in the 
form of ATP molecules, as it 
contains a large number of 
ribosomes and mitochondria. 


——— 


mart , carrier compounds 
The transport of energy c 
y ATP molecules) that are formed abundantly 
: part no. (4) "companion cell" to part no. (1) 
aie tubes", where plasmodesmata connects 
the cytoplasm of the sieve tube with 


the cytoplasm of the companion cell. 


(c) Structure no. (4) "companion cell" will die, 
therefore it will not be able to regulate, 
the vital processes of structure no, (1) "sieve 
tubes", leading to the stop of the ready-made 
sap transportation to all the plant parts. So, 
the plant die. 


Dnon ane 
FY The thickness of the plant stem will not increase, 

due to the absence of the meristematic cells 

(cambium) that divide to give rise to a secondary 

phloem externally and a secondary xylem 

internally. 

i a Sees Se ss 
[5] As the phloem of leaves is connected with 

the phloem of the stem and roots, so that 

a connected network of transporting vessels 

is formed in all the plant parts, therefore the 
tools obtain their food after the performance of 
Photosynthesis process and formation of 
high-energy organic compounds inside 

leaves, 


E Of structure no, (1) "xylem 
s of lignin 


Stay 
(bys 
Structure NO. (1) “xyi 
ylem vesse 
Structure ne. (| ) con: sa 
CONnSists 


elongated ¢ Ylindricat 
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Bex 
OF a series of 


ells that 
pe ; at are omnes 
to end, therefore it is Opened f ys 
za ` Opened from the 
two ends, while Stricture : 


each of them consists 


NO. (2) “tracheid 


Of one cell 


With taperer 
ends. So, structure no, ( 1) a 


has @ greater z 

O 
than structure no. (2 n transporting water 
h; ans y 


and salts inside the plant 
(c) Structure no. (1) is characterized 

by several characteristics, such as : 

1. The walls of xylem vessels consist of 
cellulose and lignin that have a colloidal 
nature which is able to imbibe water. which 
explains the imbibition theory 

2. The diameter of xylem vessels ranges 
between 0.2 : 0.5 mm, which explains 
the capillarity theory. 

3. The adhesion force between water 
molecules and the walls of xylem 
vessels that keeps the water columns 
held continuously against gravity, which 
explains one principle of the cohesion - 
adhesion - transpiration pull theory. 

(d) Water will not pass from inside the xylem 
vessel to its outside. 
SSS ese 
The functional suitability : 
(a) Xylem vessels : 

- Consist of a series of elongated cylindrical 
cells that are joined end to end and have 
opened ends, in order to allow the movement 
of water and salts from the root to the leaves 
for performing the photosynthesis process. 

- Their walls consist of cellulose and lignin 
with a colloidal nature that has 
the ability to imbibe water, as well as lignin 
is impermeable to water and solutes. 

- Their walls contain many pits that allow 


the passage of water from inside 
the vessel to its outside. 


- Their lining contains strands of lignin in 
different shapes, such as spiral and annular, 
to support the vessel and prevent the inward 

collapse of its wall working on the plant 
Support. 


Chapter 


(b) Tracheids : 
They are simil 
one of them consists 


ar to xylem vessels, but each 
of one cell with tapered 


end, and it is pitted more than the vessels, as 
well as the passage of water and salts through 


them is less than their passage in the xylem 


vessels. 


(c) The functional suitability of phloem : 


e Sieve tubes : 

- Elongated cells contain cytoplasmic 
threads, acting on transporting the ready- 
made food substances (sap) from the leaf 
to all the plant parts. 

- They are separated from each other by 
perforated cross-walls "sieve plates" to 
allow the passage of cytoplasmic threads 
through them. 

* Companion cells : 

Living cells, where each of them 

accompanies a sieve tube, they contain 

a large number of ribosomes and 

mitochondria to be able to organize 

the vital processes of sieve tubes and supply 
them with the energy needed for 

the transport process in the form of ATP 
molecules, 


9 | Answer by yourself. 


(10) (a) + The function of structure no, (3) 
‘collenchyma cells" ; 
- Have a Supporting function. 


- Perform photosynthesis Process, if they 
contain chloroplasts. 


oe function of structure no. (5) "starch 
eath" : storage of starch granules, 


~ Structure no, (9) "secondary xylem", 


~ Structure no, (12 Bag 
having cat ) "primary xylem", 


2 Structure no. (10) "xylem Parenchyma" 
Phloem (7)" consists 


(BH the Statement is wrong / As Water transl 


(c) Parenchymatous tissue js Present jn. 
+ Epidermis layer "structure no, a Í 
* Parenchyma cells in the cortex layer 

"structure no. (4)". 

e Pericycle "structure no. (6)", 
* Phloem parenchyma "structure no, a 
+ Xylem parenchyma "structure no, ( toy 
* Medullary rays "structure no. ({1)", l 
e Pith "structure no. (13)", 


As the cotton plant’s stem contains : 

* Collenchyma cells in the cortex layer that haye 
a supporting function. 

e Pericycle tissue in the vascular cylinder 
region which consists of parenchyma cells 
alternate with groups of fibrous cells, acting on 
strengthening the stem and making it erect, 

* Xylem tissue, where the lining of its vessels 
and tracheids contains lignin which supports 
the stem. 


P) (a) The curve (AB) illustrates the inversely 
relationship between the diameter of xylem 
vessels and the height of water inside them, 
as when the diameter of xylem vessel 
decreases, the height of water inside it 
increases by the capillarity phenomenon. 

(b) Because the maximum height of water in 
the finest tube never exceeds 150 cm (1.5 m). 


(c) Water will not rise in the xylem vessel by 
capillarity phenomenon. 


(BB Because the hydrogen bonds work on 


the cohesion of water molecules with each other 
strongly inside the xylem vessels and tracheids. 

which keep the presence of water column inside 
the xylem vessels connected (continuous). 


a eee 


(14] Because the walls of xylem vessels consist of 


cellulose and lignin with a colloidal nature oe 
has the ability to imbibe water, helping in 

the adhesion force between water molecules 4nd 
walls of xylem vessels, therefore it works on ie 
Presence of water columns held continuousl 


‘from the root to the leaves, according aie B 
the following arrangement : root hair - 
Xylem - mesophyll tissue - stomata- 


16) Answer by yourself. 


(a) * Cohesion force among the water molecules 
with each other inside the xylem vessels and 
tracheids, 
+ Adhesion force between water molecules 
and walls of xylem vessels. 
+ Transpiration pull force that results from 
the continuous transpiration in the leaves. 
(b) Answer by yourself. 
(c) The water comes out from the stump 
(exudation phenomenon), and this occurs due 


to the action of a pressure or force from 
the root "root pressure". 


(a) Air chambers of stomata in the leaf. 
(b) Answer by yourself. 


(c) The high-energy organic compounds 
(carbohydrates, proteins and fats). 


Transpiration process / As plant physiologists 
had proved that the cohesion, adhesion and the 
pulling force that results from transpiration are 
the main forces that work on pulling water in the 
stem for high and long distances reaching about 
100 m, while the maximum level of water in the 
finest xylem tube doesn’t exceed 150 cm under 
the effect of capillarity phenomenon. 


The statement is correct / As the two scientists 
Thain and Canny could see long cytoplasmic 
threads carrying organic substances inside 
the sieve tube and extending from a tube to 
another through the pores of sieve plate, and this 
is called by "cytoplasmic streaming". 


y [21] The cytoplasmic streaming movement through 

the sieve tubes needs energy, where the transport 

process in phloem is active process which needs 
gy carrier compounds (ATP molecules) that 


d transfer from them by the plasmodesmata 
Connects the cytoplasm of companion cell 
| the cytoplasm of sieve tube. 


Answers of 


[23] As the transport 


throug 


Lesson Two 


ip process of water and salts 
1 the xylem vessels is affec ted by 
° Ther 

Fhe root Pressure which is 


affected rapidly by 
the external factors ar 


* The pulling force that is 
transpiration and affected by external factors 


such as te ‘ i 
uch as temperature, humidity and light 
As well 


arisen from 


as the transport process of organic 
substances in the phloem is affected by 
external factors, such as temperature 

and oxygen, 


Because decreasing the temperature or the 
shortage of oxygen in the cells slows down 


the movement of cytoplasm and its streaming in 
the sieve tubes, 


Answers of Chapter 2 
| First | Answers of Multiple Choice Questions 


(1) @ Atrio-ventricular node —> His fibers —~ 
Purkinje fibers ——» Wall of ventricles. 


©@). 

© 

Pulmonary vein. 

©) They are present at the connection of the heart 
with the superior and inferior venae cavae. 


© The release of the contraction impulse 
from the sino-atrial node / Contraction of 
two atria/ Contraction of two ventricles / 
Relaxation of two ventricles 


© Blood vessels contain valves. 

@ (2) & (3) only. 

Deoxygenated / Thick / Small 

10) @ It carries deoxygenated blood. 

11] © Vein - Blood capillary - Artery- 

[12] @ Their wall contains tiny pores. 

0). 

(14] (© blood with high pressure. 

00. 

(16] (© Aorta — Pulmonary vein ~ Renal artery. 


E) (a) resembles its type in animal (X). 
Oea on oetan in animal GOl 
a closed system, as the heart and the blood pe 
are connected together in a complete ring: SO. e 
blood didn’t come out to the body cavity- : 


“< 


18) (d The contraction of the lower side of heart is 
delayed than that of the upper side, 


[23] © Amino acids 


As when the blood Passes 


As the contraction impulse © ects directly ; 
pulse connects directly capillary to be Malie 5 throigh the by 
at OM 


from the sino-atrial node to the two atria muscles 


: . Portal vein, the absorptie t 
(the upper side of heart), So, it contracts firstly, from the villi that are mi a iy 
then the contraction impulse reaches the two the small intestine Shag P the wal) op 
ventricles muscles (the lower side of heart) from concentration increases ontinyed, $o their 


at py, 


at point (Y) than 
point 


(X). While Starch is q Complex substa 
ance any 


be absorb, i 
sorbed, urea is an exc 
n excretory substanc e 


and the concentration of Oxygen decr 
2 = i i J Cases 
with continuing its pass i 


the atrio-ventricular node through His fibers, and 
spread from the inter-ventricular septum to the 
wall of both ventricles through Purkinje fibers. 


So, the contraction of the lower side of heart is capillary. Age through the bloog 
delayed than that of the upper side. = 
B) © 2) & (3), 


® foot to heart. 
As the blood vessel contains a valve which is 
a vein carrying deoxygenated blood, whose 
branched ends pour at the inferior vena cava 
which pours at the heart. While the blood 
that passes through the hepatic portal vein, its 
passage is from the intestine to the liver not vice 
versa, as the blood reaches the kidney and the 
two lungs by the arteries which are devoid of 
valves. 

B (1) & (3). 
As vessel no. (3) carries deoxygenated blood 
from the body parts to enter the heart which 


As vessel no, (2) carries oxygenated blood which 
comes from the blood Capillaries of the two i 
lungs which represents the veins, while vesse] 
no. (3) carries deoxygenated blood that comes 
from the different body parts. So, it represents 
veins, and the veins carry blood at low pressures 


@ Glucose, hormones and urea, 

@ Two lungs. 

(a) Red blood corpuscles. 

(© the blood liquidity (haemophilia). 


po 


© The rate of coagulation occurrence when 


pumps it through vessel no. (1) to the two lungs, nc scat toibloodibh E: 
as the process of exchanging gases takes place. @ Fibrinogen. 
(1) @ It carries oxygenated blood. © vitamin (K). 


EE) @ Because they obstruct the movement of blood 
in normal manner. 
EF) @) Breaking down of blood platelets inside 
the blood vessel. 
© Prothrombin and heparin. 
Transferring of oxygen. 
@ Fibrin. 
®©) Arteries of the right arm. 
©) The number of WBCs. 
M) © Plasma / Red and white blood corpuscles and 


blood platelets 
JE E ern edn id corp — 
platelets are high density components: So. H 
settle down in the tube due to the centr" 
process, while the plasma is a low density 
component, So, it floats on the surtace- 


As the direction of the blood in this vessel is 
upward in the arm to reach the heart, which 
represents a vein that carries deoxygenated 
blood, contains valves and not pulsating, 

(2) ©) It carries deoxygenated blood, 
As the direction of the blood in this vessel 
is downward in the arm away from the 
heart, which represents an artery that carries 
oxygenated blood under high blood pressure, 


(b) glucose, oxygen and carbon dioxide 

As the cell gets its need from glucose (X) 

that is found in the blood plasma, and oxygen 
(Y) is from the red blood cells haemoglobin 
(oxyhaemoglobin), while carbon dioxide (Z) 
comes out to bind with the haemoglobin (carbo 
aminohaemoglobin). 


mo The two statements are correct. 
As the blood in its normal state contains various 

group of soluble proteins in plasma, such as : 
albumin, globulin and fibrinogen. While in case 
of a blood clot the blood contains an insoluble 
protein called fibrin. 

FAA The increase in the number of RBCs. 
As when the distance from the sea level 
increases. the percentage of oxygen decreases 
in the atmosphere, which leads to increasing the 
number of RBCs to transfer the highest amount 
of oxygen required for the body. 


Ho the artery and mixing with heparin substance. 
As the artery contains the red blood corpuscles 
that carry the oxygenated blood and to avoid the 
measuring mistakes, the sample is mixed with 


heparin substance to avoid the blood coagulation. 


mo White blood corpuscles. 
As the white blood corpuscles attack the 
microbes. So, their number increases in 
the presence of an inflammation. 


(Bo The two statements are correct. 

As the liver secretes : 

* The prothrombin protein by the help of vitamin 
(K) to be poured in the blood, then changed 
into thrombin in the presence of 
thromboplastin, calcium ions and coagulation 
factors. then thrombin stimulates the process of 
converting fibrinogen into fibrin. So, the blood 
clot is formed. 

+ The heparin substance which prevents the 
conversion of prothrombin into thrombin, 
therefore the blood isn’t coagulated inside the 
blood vessels in its normal state. 

EDO suffers from anemia. 

As the percentage of plasma that found in the 
blood is more than 54%, which means a decrease 
in the number of the red blood corpuscles, 
therefore a decrease in the haemoglobin level in 
‘a leads to the occurrence of anemia. 


324 titers nd in blood 
esents 90% of the 

plasma vol 
of water that found in otal” 
2.9 liters 


___ Answers of 


Mw 0. 


As food substance no. 
amount of iron that enters 
the haemoglobin substanc: 
cells which transports oxygen fre 
lungs to all the body parts throug 
circulation. 
(2) (@) (4). 
As food substance no.(4) contains the highest 
amount of calcium which is needed for the 
conversion of the prothrombin substance 
into thrombin, which is one of the steps of 
the blood clot formation in the regions that 
exposed to wounds. 
pon. 
As direction (D) represents oxygenated blood 
comes from the heart to arteries, arterioles, then 
to this blood capillary. So, the pressure will 
be higher than the other points, then the gases 
exchange process occurs with the cells to make 
the deoxygenated blood reach point (A) under 
a slightly low pressure to pass through the 
venules, veins, then to one of the venae cavae- 
Mo 
As the heartbeats rate (number of heartbeats) 
increases gradually after waking up till reaches 
its normal rate. 
wooo. 
(2) @ (A). 
(3) ® (1) /(2)/(4)/) 
At stage (A) the ventricle is full of blood. So, 
ao oe 
blood pass onset anor let the 
ee, e aortic valve which opens 
point (1), then closes again at point (2 
ventricle relaxes and empti Pers te 
pties the blood at the end 


of stage (C) and oj ‘i 
(4) again, pens the mitral valve at point 


(2) contains the highest 
in the formation of 
e of the red blood 
ym the two 
h the blood 


Bo The contraction of left ventricle 


As the aortic valve o 


ns À 
a FA at point (X) and the 


the left ventricle to the 
p 
aorta, due to the contraction of the l 

eft ventricle 


Myizx 


As starting from the 


blood capillaries the ries till reaching the 


Surface area increases 


Lesson T 


Second 


inf B 


o 


Pressure in it 
injury therefore is difficult 


valves in s¢ 
allow the passage of blood in the 
heart and prevent its backfh 
that are present in limbs w 
skin surface and the prese 
surround these veins. 


PME veins that 
direction of the 
Ow, such as the veins 
hich are near to the 

nce of the muscles that 


«Itcarries oxygenated | e It carries 


blood. deoxygenated blood. 
+ The oxygenated blood | * The deoxygenated 
| inside it moves from blood moves from the 
the two lungs to the right ventricle of the 


heart to the two lungs. 
+ Its wall is more thick. 
e Pulsated. 


left atrium of the heart. 
| « Its wall is less thick. 
+ Not pulsated. 


Br blood will return back in the veins and will 
not be directed towards the heart, because 
the valves always work on the passage of the 
blood in one direction, so that a disturbance in 
the blood circulation will occur. 


Bo * The walls of structure no. (2) "blood 
capillaries" are thin and the presence of tiny 
pores among their cells help in the rapid 


exchange of substances between the blood 
and tissues’ cells. 


* Structure no, (2) "blood capillaries" spread 
in the spaces between the cells of all the 
ody tissues to supply them with their 
requirements of food and oxygen. 

t spreads in the Spaces a 


body tissues, 
%1, 


(b)i 
mong the cells of all 


Structure no, a)" 
2 Structure 
(d) 10 mm Hg 


artery", 
no. (3) "vein", 


| 
| 
| 
| 
| 
Lesse 


T s veins 

correct / As some 
he statement is 
contain valves that allow the passage of blood in 


kflow, 
the direction of heart and prevent its bac 


in limbs and 
such as the veins that are present in lim 


fear to the skin surface 


O Each of them has thin wall 


Fhe individual will be infected with anemia 
which is accompanied by a decrease in 
the haemoglobin efficiency in transporting 
Oxygen from the two lungs to all the body parts, 
and transporting carbon dioxide from all the 
body parts to the two lungs 


W The percentage of haemoglobin in red blood 
corpuscles will decrease below the normal 
Percentage (level), whereas haemoglobin 
consists of protein and iron, leading to the 
infection of the person with anemia disease. 


As the prothrombin (protein secreted by the liver 
with the help of vitamin (K) and poured in the 
blood) has a role in the formation of blood clot, 
where it is converted into thrombin in 
the presence of thromboplastin, calcium ions and 
clotting factors, while fibrinogen (soluble protein 
in the blood plasma) is converted into fibrin in 
the presence of thrombin enzyme. 


21] The liver secretes prothrombin protein by 
the help of vitamin (K) and pours it in the 
blood to be converted into thrombin that has 
an important role in the formation of blood clot, 
when the blood vessel is cut or teared. 


Oxygen gas (0,). 


Answer by yourself, 


As fibrin protein is insoluble in blood plasma, 
it precipitates in the form of a network of 
microscopic interlacing fibers in which the blood 
cells are aggregated, forming a clot which blocks 
the cut in the damaged blood vessel to stop 
the bleeding. 


Chapter 


tes the prothrombin protein by 


The liver secre J E 
Sr help of vitamin (K) and ae A 

the blood, then i ae S 
nce of thromboplastin, catet - 
hen it stimulates the conversion 
fibrin, therefore 


n itis converted 


the presen 


jotting factors, tl 


cl y 
ogen into 


process of fibrin 
the blood clot is formed. 


(a) Answer by yourself. 
(b) 1. Protecting blood from bleeding that may 
lead to death. 
2. Protecting the body from the invasion 
of microbes and pathogens in the site of 
injury or the cut blood vessel. 


(c) Thrombin enzyme / It stimulates 
the conversion process of fibrinogen into 
fibrin, forming the blood clot that blocks the 
opening of the cut blood vessel to stop the 


bleeding. 


As the deposition of some types of lipids (that 
result from the digestion of fatty food) inside 
the blood vessels, leads to the formation of 
rough surface which obstructs the flow of blood 
inside the blood vessels in a normal manner, 
therefore it stimulates the formation of blood 
clot inside the blood vessel. 


Figure no. (2) represents the systolic blood 
pressure, and figure no. (1) represents 
the diastolic blood pressure / Because the level 
of mercury column is higher in figure no. (2) 
which represents the maximum blood pressure 
"systolic", 


29) The statement is wrong / The maximum blood 
m is in the arteries that are present close to 
£ monte the ventricles contraction (heart 

5$ to increasing the blood pressure, 


ie that the number 110 mm Hg indicates 
Ri hee Pe when the two ventricles 
E He ile the number 70 mm Hg indicates 
pressure when the two ventricles relax, 


(31 (a) * Figure (x 
) represents t i 
of blood pressure, 5 the maximum value 


* Figure (Y) re 
Present ini 
blood pressure, ts the minimum value of 


28 | 


B—— ee 


(b) The sound in (X) is long and low. 
(Lubb), while the sound in (Y) is 
high-pitched (Dupp). 


Pitchey 
Short ang 


EF) (a) + At point (X) : the blood pressure in 
inside the artery when the two ventricl 
contract within a heartbeat. 2 


e At point (Y) : the blood pressure decreases 
inside the artery when the two ventricles 
relax within a heartbeat. 


(b) The blood pressure decreases gradually, as 
we go far from the arteries that are near to 
the heart, till reaching the minimum value in 
the venules and blood capillaries (10 mm Hp), 


(c) To allow the exchange of gases, digested food 
substances and excretory substances easily 
between the blood that is present in the blood 
capillaries and body cells. 

(d) As the walls of blood capillaries are very thin 
and consist of one cellular layer that consists 
of one row of thin epithelial cells, so that the 
blood passes very slowly through them, in 
order not to rupture the blood capillaries and 
to prevent the occurrence of bleeding. 


As the occurrence of bleeding leads to the loss of 
large amount of blood, leading to a decrease in 
the blood level in the body, therefore the blood 


pressure decreases. 


Answers of Chapter 2 |i 
| First | Answers of Multiple Choice Questions 


[1] © left ventricle. 
BO Aortic valve. 
® 2). 
a The pressure of aorta increases, 
@ The closure of the 
pulmonary valve. 
Qe: 


(7] @ The two ventricl 
the same Ame $s are filled with blood at 


®©) Opening of atrio-ventri 
D entricul; 
Ø © Two times. pris 
(10) ) Pulmonary artery, 
oO © Aorta. 


12) © The opening of semi-lunar yaj 
the closure of tricuspid vayg, > Cna 


a) & (2) 
‘ Josure of mitral valve and opening of 


por: 
aortic valve 


Be” © Transporting the deoxygenated blood 
from the heart to the two lungs. 
DO Inferior vena cava. 
DN — (Z) — (Y)— L). 
@ Superior vena cava / Aorta. 
po @ Glucose. 
(2) ®) carbo-aminohaemoglobin. 
© 


(3) 
Do 
000—O—®— 6). 

(2) © Liver. 


© Hepatic portal vein. 
22 ©) (Ww) — (X) —> (Z) —+ (Y) 


upper part of inferior vena cava. 


`) The two statements are correct. 


@ Oxygen / Carbon dioxide 
B © Calcium ions. 

E @ 1). 2), (3) and (4). 
MOISIS 


©3 

& @ Two atria / Right ventricle / Left ventricle. 
As the thickness of the heart chamber depends 
on the distance where the blood is pumped to, 
as the left ventricle pushes the blood from the 
heart to all the body parts (long distance). So, it 
will be the thickest and the right ventricle pushes 
the blood from the heart to the lungs (shorter 
distance). So, it will be less thick than the left 
ventricle, while the two atria push the blood to 
the adjacent two ventricles only. So, they will be 
the thinner, 

[33] (@) Left atrium, 
sh ya nicotine enters with the inhaled air to the 
3 mre and after the gases exchange process, 
aa, “ii ah of the pulmonary circulation 
ee left atrium with the oxygenated 

ugh the pulmonary veins. 


Answers of E 


g 
b) Left ventricle = Aorta —+ Renal artery 2 
As the oxygenated blood enters the kidney G 
through the renal artery. So. the red blood 
corpuscle pathway starts from the left ventricle 
to aorta, then to the renal artery. 
(©) Vena cava. 
As the veins carry deoxygenated blood (contain 
the highest level of carbon dioxide) and under 
low pressure than the arteries. 
Bo Pulmonary and aortic valves. 
As the two ventricles contract at the same time. 
So, the pulmonary valve opens to permit the blood 
passage to the pulmonary artery and the aortic 
valve permit the passage of the blood to the aorta, 
while the remaining choices include the opening 
of one of the valves that is synchronized with the 
closure of the other valve and vice versa with the 
contraction and relaxation of the heart chambers. 


©) Mitral and aortic valves. 
As the mitral (bicuspid) valve permits the 
passage of the oxygenated blood that comes 
from the two lungs through the pulmonary veins 
to the left atrium to enter to the left ventricle 
during the contraction of the left atrium, as 
the aortic valve permits the passage of the 
oxygenated blood to pass from the left ventricle 
to the aorta during the contraction of the left 
ventricle. 

®()— A) — 2. 
As stage (L) represents reaching the blood to 
the two ventricles, as with their contraction 
the semi-lunar valves open and the blood is 
pumped in stage (X), then the oxygenated blood 
is distributed through the aorta to the different 
body parts and the deoxygenated blood is 
distributed through the pulmonary artery to the 
two lungs with closing of the atrio-ventricular 
valves to prevent the backflow of blood which is 
represented by stage (Z). 

@) Foot —- Heart — Two lungs 

— Heart —+ Arm. 

As the deoxygenated blood passes from the foot 
veins till reaching the inferior vena cava at the 
end which pours in the right atrium of the heart 
to be pumped after that by the right ventricle to 


rnai 


in 


6 


g body will not be able to destroy the microbes 
that attack it, and couldn't filterate the lymph 
from the microbes before its transfer into the 
bloodstream that passed in the superior vena 
cava, so that it causes the spreading of microbes 
inside the body and exposing it to the infectious 


diseases. 


(O spleen has a great importance in the circulatory 
system, as new white blood corpuscles are 
formed continuously inside it and the red blood 
corpuscles are destroyed after ending their age, 
as well as it has a great importance in 
the lymphatic system, where it is considered one 
of the most important lymphatic organs in 
the body that is responsible for the production of 
antibodies to destroy the microbes and providing 


the body with immunity. 


[1] (a) The defensive ability of the body will 
decrease, where structure no. (1) "spleen" 
is considered from the most important 
lymphatic organs in the body that are 
responsible for providing the body its 
immunity. 

(b) The production of white blood corpuscles 
from structure no. (2) "lymphatic nodes" will 
increase, when the body is exposed to 
an infection to destroy the microbe that 
causes the disease. 

(c) The fluid (lymph) that is present in 
structure no. (3) "lymphatic vessels" contains 
all the components of plasma, in addition to 
a large number of white blood corpuscles. 


| Answers of Test on chapter J 


Answers of 


D ©) (C) 

mpo Hepatic portal vein 

Boor 

D ©) Aeration and storage. 

17% d) 130 

) Adhesion force. 

Do Blood plasma. 

2016) Bicarbonate. 

Øo Transpiration process and transporting of 
ready-made food decreases. 


aa} ri 1 3 

9 The WBCs count will increase when exposed 
to an injury as a result of the infection which 
caused due to the invasion of microbes. 


As the lymphatic system is considered 
a transport system, because the lymphatic vessels 
carry the absorbed food substances (fatty acids, 
glycerol and fat soluble vitamins) and pass them 
to the superior vena cava then to the heart. Also, 
it is considered an immune system, because it 
produces antibodies and the lymph has a large 
number of WBCs. So, it plays a major role in the 


defensive ability. 
Both of them contain parenchyma cells. 


(a) + The components in blood vessel no. (1) : 
"artery" : O, "oxyhaemoglobin". 


¢ The components in blood vessel no. (2) 
"vein" : CO, "earbo-aminohaemoglobin". 
(b) « In blood vessel no. (1) : from the heart to 
the body parts. 


+ In blood vessel no. 
to the heart. 


(2) : from the body parts 


uspid valve) / It allows 


(a) An artificial valve (tric! 
one direction only 


Test 


La a oP oo the passage of blood in i 
ea from the right atrium to the right ventricle and 
Be Oy Tada prevents its backflow in the opposite direction. 
Bo anster gases to it from the surrounding (b) (Z) : downwards to the right ventricle. 
8 medium by diffusion. (L) : upwards to the right atrium. 

@ Vitamin (K). 6 | @D ; 
Bos Ba D Water won't be absorbed by osmosis and salts 
Bode. won't be absorbed by diffusion, therefore the 

Me BE plant will die and the root pressure becomes 


equal to the water column pressure. 


Dow). Bo 
[31 


Dy O Energy. DAX) 

Bo They transfer the energy easily to perform 
the function of the cell, 

Bo Number of phosphate groups. 

Bo Fructose | 6-diphosphate. 

Bo Photosynthesis process. 

Bo ATP 

Be pyruvic acid 

Dos 

Dos 

moco 

mo 4 Bo ‘Two molecules. 

Ba Dark reactions in stroma. 

Ba Four times, 

Boe and). 

Boco 

Wo Oxidation by losing electrons. 

Boa Phosphoglyceraldehyde. 


As when the oxidation of phosphoglyceraldehyde 
to pyruvic acid occurs, the ADP molecules 
combine with phosphate groups which are lost 
by the phosphoglyceraldehyde molecule to be 
converted into ATP molecules. 


Dos 
As the conversion of one molecule of pyruvic 
acid into acetyl group includes the production 
of one NADH molecule which gives 3 ATP 
molecules. 


osy losing electrons from glucose. 
[210 
Bw Ho, /ATP/H,0/ CO, 

(2) (a) Coenzymes oxidation. 

(3) @) 1 
Bo It moves outwards. 
Bo Before and during Krebs cycle. 
BO Bean. 


(¢) No change / Inflate 


O NAD’ 
Bo) 4 
29 ) In mitochondria and cytosole 
(OA sequence of oxidation and reduction reactions 

RII (1) Glycolysis 

4a) Glycolysis 
a)2 
(b) 19:1 
(3510 pyruvic acid. 


(a) Zero. 


go Water. 

13 (d) The formation of lactic acid from pyruvic acid 
BO 10 and2 

Mo 4 


Mo The remaining of energy stored in the pyruvic 
acid. 

As a large amount of energy is released when a 
bigger number of bonds are broken down among 
carbon atoms in the organic compound, and in the 
anaerobic respiration a large amount of energy 
is remained stored in the bonds among 3 carbon 
atoms in pyruvic acid before its conversion to 
lactic acid, while in the aerobic respiration a 
complete breaking down of bonds occurs among 
the carbon atoms in the glucose molecule to 
finally produce carbon dioxide and water. 


Bo). 


As at the end of the race, the muscle resorts to 
the anaerobic respiration, as it consumes all 
the oxygen that is present in it and resorts to 
reducing the pyruvic acid into lactic acid till 
reaching the maximum amount at point (3), and 
when the oxygen is present after the end of the 
race the lactic acid is oxidized into pyruvic acid 
again to complete the aerobic respiration. So. 
the lactic acid decreases. 
Ho The volume of balloon no. (3) is greater than 
that of no. (1) and (2). 
As in balloon no. (3) alcoholic fermentation 
occurs to the glucose which produces carbon 
dioxide gas which increases the volume of 
the balloon according to this equation : 
CH, 06 —» 2C,H,OH + 2CO, 


mo from alcoholic fermentation is greater than 


that from the acidic fermentation. 


E ERY bos 


eretia Ler) (oe 


As in the acidic fermentation 3 carbon 
compound (lactic acid) is produced, while in the 
alcoholic fermentation a 2 carbon compound 
(ethyl alcohol) is produced, i.e. in the alcoholic 
fermentation a breakdown of a larger number 
of bonds among the carbon atoms in the 
pyruvic acid occurs to produce a molecule of 
carbon dioxide. So, the number of the resulted 
kilocalories from the breaking down of the ATP 
molecules in the alcoholic fermentation is greater 
than the acidic fermentation, but the energy 
produced from both of them is smaller than the 
energy produced from aerobic respiration. 


Bo: 
As NADH is converted into NAD*, So, two 


electrons are lost which are carried by NADH 
and combine at the end with a pair of H*, then 


oft 
a wos, of OXYREN dan 

aa On the actie aoig, "igi 
acid again, then tOCoAt is Kidney a 
respiration stages ted orate te te 


than using any other avail 
able fod mg 
Mokoj 


triphosphate. 


* It consists of : adenine 
base - ribose Sugar - 


with an oxygen atom to form water according to Sugar 
this equation : three phosphate groups. | two phosphate ~~ 
2e +2Ht yb oem : £0) “ When ATP + When ADPis 
B15 z converted into ADP, converted into ATP. 
S p an amount of energy is 


As the pyruvic acid converts into acetyl group 
which produces one molecule of NADH which 
gives 3 ATP molecules, and the acetyl group 
combines with the CoA to perform Krebs cycle 
once and produces : 

-3 NADH molecules that give 9 ATP molecules. 
- One FADH, molecule that gives 2 ATP 


released. 


As the cellular respiration occurs either in the 
presence, absence or lack of oxygen at the body 
temperature (37°C), producing an energy that 
is stored in the form of ATP molecules, while 
the occurrence of burning process requires 


molecules. 5 
; the presence of oxygen at high temperature to 
- One ATP molecule directly, oxidize the organic substances, producing ener 
So, the number of the resulted ATP molecules is that is not stored. 
15 molecules. 


® Because energy is released rapidly from each 
ATP molecule, when it loses a phosphate gr? 
to change into an ADP molecule, and this oe" 
when the cell needs energy. 
el 

Grre statement is correct / As soma 
down the bond that is present between = 
phosphate groups, ATP molecule changes 


cither by increasing or decreasing from this ADP and an amount of energy is 


temperature. 


© The two statements are correct, 


in 
Because glycolysis stage is the first mp" 
As the muscle cells resort to the anaerobic G A e 


he n r aerobic respiration and anaerobic shat 
respiration after consuming all the oxygen it doesn’t require the presence fo : 
amount that is found in it, as the anaerobic it occurs in case of the presence oF : 
respiration occurs after the aerobic one, as in case oxygen to produce energy. ual 
—— ] 


The statement is correct / As proteins are 
digested into amino acids which are broken to 
form acetyl groups that combine with 
the coenzyme (A) to join the Krebs cycle 

[s KUS acetyl groups will not be transferred to 
the reactions of Krebs cycle, so that the reactions 
of aerobic respiration will stop. 


(a) * Starch in plant cells. 
* Glycogen in animal cells, 
(b) Glycolysis / In the cytosole. 


(€) They are carried on NAD* and FAD 
molecules to enter in the electron transport 
chain, in order to release energy from them. 


(ID 4 coenzymes (3 NADH, | FADH,). 


TÌ The statement is wrong / As the number of ATP 
molecules that are formed in one Krebs cycle 
equals one ATP molecule, i.e. when Krebs cycle 
is repeated for 4 times, 4 molecules of ATP will 
be produced directly. 


To remove the electrons that are received by 
FAD and NAD* molecules, in order to transport 
them to the cytochromes to release the energy 
required for producing ATP molecules, leading 
to an increase in the released energy. 


* Coenzyme is present | * Coenzyme is present 
in the mitochondria in the chloroplasts. 
and cytoplasm. 

* Receives hydrogen e Receives hydrogen 
(H,), forming NADH | (H,), forming NADPH, 
compound. compound, 

NAD' +H, “28 NADH +H | NADP +H, === NADPH, 

* Receives the electrons | * Carries the hydrogen 
that are removed from | required to reduce 
the oxidation of CO, for forming 
carbon atoms during carbohydrates during 
the group of reactions | the dark reactions 
of cellular respiration | in photosynthesis 
to transport them to process. 
the cytochromes for 
releasing the energy 
required to produce 
ATP 


Answers of 


(14) Due to the absence of cytochromes 


The case no It represents the ele ron 
epre $ lec i] 


transport chain, because the eytex hromes that 
at are 


prese t 
present in the inner membrane of mitochondria 


carry the electrons at different energy levels 


[16] Answer by yourself. 


The statement is wrong / As the oxidation of 
1 glucose molecule during electron transport 
chain produces 34 ATP molecules, therefore the 
oxdidation of 3 molecules of glucose during the 


electron transport chain produces 102 molecules 
of ATP 


As some living organisms can obtain energy 
from food (glucose) molecule in the absence 
or lack of oxygen by the help of a group of 
enzymes through the anaerobic respiration 
(fermentation), as in yeast and bacteria. 


13) 2 molecules of lactic acid. 


11) (a) * W : maltose. e X : glucose. 


+ Y : pyruvic acid. eZ: lactic acid. 
e (1) : digestion. * (2) : glycolysis. 
* (3) : acidic fermentation. 
(b) * The number of carbon atoms decreases 
into half, on the occurrence of : 
- Step no. (1) : because of the digestion of 
maltose molecule (disaccharide) by the 
action of maltase enzyme and the formation 


of 2 molecules of glucose (monosaccharide). 


- Step no. (2) : because of the glycolysis 
of glucose molecule into 2 molecules of 
pyruvic acid. 

(c) * The presence of maltase enzyme and 
an alkaline medium (pH = 8) to accomplish 
step no. (1). 
+ The presence of 2 molecules of ATP to 
accomplish step no. (2). 
of a group of enzymes to 


+ The presence 
no. (3) in the absence or 


accomplish step 
lack of oxygen. 


(d) 4 ATP molecules. 


Lesson One 


a 


Chapter 


ited from the 


S s that are rest 
ace! | groups tha! i 
As the acety eres See 
preaking down of the fatty ac ids and a "P 
p S « ine wi e coe ryme 
' j: nolecules can combine with th eet 
acids me aul al 
N nd join the Krebs cy cle, then the elec s n 
aes formi vic acid. 
a nsport chain without forming pyr a 
trans) a d 
SS ee 
hey resort to the anaerobic respi! ation, as 


is res the 
the pyruvic acid that IS resulted from sets 
glycolysis is reduced into lactic acid "act a 
fermentation”. and produces 2 molecules © 


o. (2) / As carbon 


raduated cylinder n : 
d from the alcoholic 


FE (a) The £ 
resulte 


dioxide gas that is 

fermentation process in yea 

the volume of the mixture. 

(b) « The importance of no. (1) "acidic 

fermentation” : used in dairy industries, 
such as cheese, butter and yoghurt. 

« The importance of no. (2) "alcoholic 
fermentation" : used in the bread and 


alcohol industries. 


(a): (4). 


(d) : (5). 


st increases 


b): 3). (c): (1). 


(e) : (2). 


As the hydrolysis of sugar molecules into 
glucose occurs to facilitate their use in 
the anaerobic respiration process. 


(a) 1. (3) "Inner membrane of mitochondria". 

2. (4) "DNA" 

(b) The reason for the presence of structure 
no. (1) "ribosomes" is the formation of the 
enrymes required for the aerobic respiration 
process inside the mitochondria, 

(c) The structure no. (3) "cristae" which 
jia the inner membrane of mitochondri 
ms contain sequences of coenzymes that : 
= oo at different energy levels to 
which is the Mctetwene ee 


eee 
* Similarity : both of 
H of them are yi 
N, vital proce; 
sey in the cells of living organis 
in the energy stored in f dine 


cja ood mol 
especially glucose and store it ; ecules, 
ATP molecules. store it in the form of 


38] 


—— 


n 


+ The main conditions for the occurrence 
fermentation process : of 


_ The absence or shortage of oxygen. 


_ The presence of a group of enzymes, 


Answers of Chapter 3 [LIL 


First | Answers of Multiple Choice Questions 


1 KYO Part no. (2). 
(2) @ Parts no. (2) and (7). 


(3) ® ). 

(5) © Parts no. (2) and (9). 
© pharynx. 
© Exchanging gases. 
© Respiratory enzymes. 
(6) Chloroplast / Glucose + O, / Mitochondria / 

ATP 

®© An amount of sugar is released from it. 


© (2). 


@ Air that enters the two lungs contains 
a greater amount of oxygen than the air that 


comes out of them. 


(4) (6) (6). 


11] © Photosynthesis. 

12) © C.H,,0, 

© Upwards / CO, Absorption 
© Clear / Turbid 


Wo@. DOW). 
As the columns in (X) represent the normal 
percentages of gases in the atmospheric air 
(nitrogen 78%, oxygen 21% and carbon dioxide 
0.03%) which enters the two lungs through the 
er air, and after the gases exchange process 
e ‘ 5 the two lungs the exhaled air comes out 
Eo igher percentage of carbon dioxide gas 

Ower percentage of oxygen gas without 


changing the ni 
nitrogen gas oe 
represented in columns pe: as 


peoa 


P chloroplast 1S reversed in the mitochondria. 
va the chemical reactions that are performed in 
the chloroplast happen to form glucose (high- 
energy organic compound) through carbon 
dioxide gas fixation in the presence of water 

and light. and the vital functions that the cell 
performs. need energy which the cell gets from 
the oxidation of the glucose to carbon dioxide 
gas and water in mitochondria, and itis shown in 
the following reactions : 

6CO, + 12H,0 o CH,,0, 

+6H,0 +60, | 


H, 0, + 60, + 6CO, + 6H,0 + 38 ATP 


61 
pe No change in O, and CO, levels / Increasing 
O, level / Increasing CO, level 

As in tube no. (1), the percentage of O, and 
CO, gases remains relatively constant in 
water, where O, gas that is resulted from the 
photosynthesis process of the aquatic plant is 
consumed by the aquatic snail in respiration 
process, producing CO, gas that is consumed 
by the plant in photosynthesis process. 
In tube no. (2), the percentage of O, gas 
increases in the tube, as a result of performing 
photosynthesis process by the plant. 
In tube no. (3). the percentage of CO, gas 
increases in the tube, as a result of performing 
respiration process by the snail. 

po Remains constant / Inwards 


As in tube no. (1), the small animals respire 

the oxygen gas during the inhalation process 

and replaced by the carbon dioxide gas that is 

resulted from the exhalation process. So, the 

amount of air in the tube isn’t affected and the 

ink drop remains constant, while the resulted 

carbon dioxide in tube no. (2) will dissolve in the 

limewater, so that the amount of air in the tube 

decreases. So, the ink drop will move inwards 

as a result of the withdrawal of an amount of air 

from outside the tube. 

@ Increasing the pH value in blood. 

As decreasing the pH value (blood acidity) is 

related to increasing the carbon dioxide gas level 
A requires increasing the respiration rate to 

get rid of it, as decreasing the haemoglobin level 

nb poo blood corpuscles means decreasing the 
of the oxygen gas in blood. Therefore, the 


Tate increases according to the body 
More oxygen, 


mice 
(Second [ures of Miscellaneous Questions 
a | 


oO l he microbes and foreign Materials will ent 
into the two lungs with the inhaled air oii 
nose will be dry, as the hairs inside the nose i 
work as sieves and the mucus works as 
a moisturizer and filter for air. 


m eee 
B they filter the air that enters into the alveoli 


by moving the foreign particles that may be 
present in it. 


If the trachea is devoid of cartilaginous rings, 
the walls of trachea would collapse. leading to 
its closure, suffocation of the living organism 
and his death, because these rings keep 
the trachea opened permanently. 


To increase the respiration surface area and 
the occurrence of gases exchange between 
the alveolar air and blood in the surrounding 
blood capillaries. 


The gases exchange process between the 
alveolar air and blood in the surrounding blood 
capillaries will not occur. 


Carbon dioxide is formed in the body cells, as 
a result of the occurrence of cellular respiration 


process. 


Blood capillaries —>» Veins —+ Superior and 
surrounding inferior venae 
the body cells cavae 


i ic Right atrium 
Pulmonary «— Right ventric le«— Rig 
acy of the heart of the heart 


Blood capillaries surrounding ——> aoe 
alveoli in the two lungs (co, 


pied eee SS 
@ Answer by yourself. 
due to the absence 


for respiration 
n-o occurrence of 


PY The plant will wilt and die, 
of oxygen that is neces 
ss, as a result of the 


photosynthesis process: 


Lesson] 


= 


FE The reason for the death of mouse 
©. (2) is that all 


Chapte 


and burning 
out of candle in figure n 
the amount of oxygen that is present inside the 
bell jar is consumed in the mouse respiration 
and candle burning processes, while in figure 

no. (4), the reverse occurs, as the plant performs 
photosy nthesis process, where it consumes 

CO, gas that is resulted from the burning of the 
candle to perform photosynthesis process which 
produces O, gas that is used by the mouse to 
perform respiration process and helps in keeping 


the candle light. 


10) Answer by yourself. 


tre plant may perform photosynthesis process by 
using the carbon dioxide gas that is resulted from 
the respiration process, therefore the limewater 
that is present in the beaker next to the plant will 
not be turbid, therefore the release of carbon 
dioxide gas during the aerobic respiration in 
the green plant parts will not be proven. 


BY (a) Clear limewater. 


(b) The indicator doesn’t change in tube 
no. (2), as the green plant in the opposite 
tube performs respiration and photosynthesis 
processes (i.e. co, that is resulted from 
respiration process is consumed by the plant 
in the photosynthesis process), while in the 
tube opposite to the tube no. (1), the insect 
performs respiration process only (i.e. it 
consumes O, and produces CO, that makes 
the indicator "clear limewater" turbid). 


(c) The indicator (clear limewater) will be turbid 
in both tubes no. (1) and (2). 


[13 Removing the aquatic snails and other living 
organisms that consume the dissolved oxygen 
in water that is required for fish respiration. 

* Planting the aquatic green plants as algae to 
Consina carbon dioxide that is resulted from the 
respiration of fish and use it in the photosynthesis 
Process for producing the dissolved oxygen in 
water that is required for fish respiration, 


5] 


Answers of Test on Chapter 
Oo 


Bo Each of them depends on the other. 
i 3 | a) Glucose molecules. 
Bow), 


Oa Lid 

Go Glycolysis — Electron transport chain — Krebs 
cycle. i 

Bo Cell no. (3). 

(©) lenticels. 

Øo they are different in the source of energy, 

Moco, ando, 

mo One molecule. 

Bo pyruvic acid reduction. 

(©) @ Carbon dioxide / Oxygen. 

monan 

Bo Companion cell. 

mmos,s 

enzymes synthesis. 


@ similar, because both have similar cellular 
enzymes. 


bs 
(©) reduction. 
@ It loses electrons. 


Ø Answer by yourself. 


Dust will be filtered by hairs in the nose and 
trachea, cilia will beat upwards to filter air by 
moving the small foreign bodies to the pharynx, 
so that they maybe swallowed. 


Both of them produce 2 ATP molecules, occur 
in lack or absence of oxygen and represent 
reduction reactions. 


2 a a a a Ee 

GB The statement is wrong / As the lung excte® 
500 cm? of water per day in the form of wate! 
vapour out of 2500 cm’ lost daily. 


, . to 
Sperm / As it needs more glucose molecules 


produce more ATP molecules to be used in 
the sperm movement. So, it has large num 
mitochondria. 


= = —_ Answers of 


a 


(a) To prevent O, passage and allow 
anaerobic respiration to take place. 


(b) Yellow colour, due to high concentration 
of CO, that is produced from the alcoholic 


fermentation. 
- answers of Exercise on Chapter g 
= 
EO diffusion. @ 150 


go: 

the thin alveolar walls. Bo NAD* 

Go 10 molecules. 

E O Lactic acid, Glucose. Bo 

ØO 12a1P 

Do the increase of released energy amount from 
one molecule of glucose. 


mow. (B® wo carbon 


(© glucose 6 phosphate. © 
Bo four molecules of glucose. 
Go with one turn of Krebs cycle. 


[E © Pulmonary valve. 


IDO NADH and ATP 
Da Both take place in absence of O, 


Do ATP is an immediate source of energy for the 
cell and is continuously being broken down 


and reformed. 
©3 
Answer by yourself. 


Bia) Krebs cycle. 
(b) | ATP 


Answer by yourself. 


(a) Glycolysis. 
(b) ATP molecules. 


[26] (a) Succinic acid. 
(b) FADH, 


—————$ — —————— 


Answer by yourself. 


Exercise 


— ase of j 
[answers of Chapter 1 EE O Ome action of Ptyalin enz Fi 


2 A disturbance Yme continues, È 


a Plant (1) is the host for plant (2). in the my 
@: j REE S _the cardiac sphincter Sele that controls 
ORSO (2). 2 ©) It loses water, 3 © neutralizing the PH value, 


@ 1 O The dig 


estion of fats, 2 @ Fats 


a From (Y) to (X) by osmosis. 
@ rv 3 @ Peptidase. 


2@ 4 O Amylase. | 
@ © high in both of them. (O ao | 
2 @ Thin and rich in | 
x blood capillari 
@ ® 3 (@) Fatty acids, ica 
@ J © Active transport and diffusion (O © The presence of mucus 
respectively. á 
70 3 ©). Answers of Chapter 2 Pm 


r 1) 1 @ The two statements 
es r x @ 1 are correct. 
Answe Chapter 1 Lesson Two 12 © Leaves and phloem tissues. 


@ 7 M@O. Seca... =e 
QO. OOW. OB O maon Bo 
2 @Mg @ 1 @ t vanishes. 2 © Pinus. 
3© CssH7006N,Mg 3 © Its presence is limited on the walls of 
e a xylem vessels. 
@ 1 © Palisade layer. 4 @ faster at noon and slower at night. 
2 © The first statement is correct and 5 (©) Water hyacinth. 
the second statement is wrong. @ Tie eae her 


@ 1 © Sulphur / Glucose. 2 @ 
13 © Glucose and water. 


(O 1 © During dark reactions. 
12 ©CO, gas isn’t fixed up. 
3@4 


flow). 
——— 


@ Aorta. 


@ 1 © 46% 


12 @The resistance of diseases. 
3 (© 4 months. 


@ ‘4 @The absence of one of the blood clotting 
factors from blood, 


a @ Heparin. 


centration of disaccharides at 
is more than that at point (a). 


OR O contracting the left atrium: 


20 caai 


V @ (c) 360 kcal/mol. ` 


p on Three 
Te chapter 2] a 
FE Th © @ 2 molecules of ATP i 


a he opening of the mitral valve. 

h the € £ i E 

e = @ OCic acid. 

f > pulmonary Vein- 

$ i a- 5 T © Occurence of aaa 

@ 1 © Occurrence of complete oxid 
dative 


3b ait 
a Hepatic portal X phosphorylation process, 
intestine ——> 2 (b) 4 ATP molecules, 


T @ Smal pier 
E SES N e E Hepatic vein 

ferior vena cava. —— 
i O; (b) Oxygen. 


> 


2 b) liver. 


Answers of Chapter 3] Lesson + 


@ Í © Prothrombin. 2 @ Right atrium. 


| Answers of Chapter 3 ||-esson one | 


@ Ë By forming a bond between two phosphate 
groups in the presence of energy. 


O; © (1) —» (2) / Deoxygenated 
/ Oxyge 
Mated 


© €) Photosynthesis and respirati 
ynthes Piration proce 
respectively. a 


i ci fourth 
@ The concentration of maltose in the fourt 


minute is higher than the concentration of starch, 
As amylase enzyme acts on the hydrolysis of 
starch into maltose sugar, where m= enih of 
this enzyme continues, leading to increasing 
the concentration of maltose gradually and 
decreasing the concentration of starch gradually 


till hydrolyzing all the starch molecules into 


maltose. 
Orr percentage of N, in the inhaled air with 
its percentage in the exhaled air. 
As nitrogen enters with the inhaled air and comes 
out with the exhaled air without spreading in blood. 


Bor 
(3 © The first statement is correct and the second 
statement is wrong. 
BHO 
As the entry of one molecule of pyruvic acid to 
complete one Krebs cycle results in 3 NADH 
molecules, therefore the number of pyruvic acid 
molecules that give 30 NADH molecules 
= 2 = 10 molecules. 
© Fatty acids. 
[9] © Plasma and white blood corpuscles. 
As the enucleated cells are the red blood corpuscles 
that are found in the blood fluid (Y) that shares 
with lymph (X) in the presence of plasma and 
white blood corpuscles that are expressed by (Z). 
Don type of chlorophyll and the source of 
hydrogen required to reduce CO, in each one 
of them. 
De H,O splitting in the photosynthesis process. 
| of water from the lips’ cells that leads to 
OLS 


TURWETS OT 


7 7 H 
Because of the high rate of transpiration at noon 
and its lower rate at night, 


7 ec 
The plant will wilt and die, 


(a) Because point (A) "attio-ventricular node” ie 
stimulated when the electrical nerve impulse 
reaches it from the sino-atrial node. 

(b) The contraction of (B) "ventricles" is 
important in pushing all the oxygenated blood 
of the left ventricle through the aorta and all 
the deoxygenated blood of the right ventricle 
through the pulmonary artery. 


The statement is correct / As when the O, is 
available the cell performs aerobic respiration to 
produce the energy "38 ATP" required for 
the vital processes of the cell. 


(a) (2) Pancreas. 
(b) (1) Stomach. 


Answers of General Exam g 


E © Hepatic portal vein. 

©) 
As the plant absorbs water through the xylem 
vessels that are present inward in the vascular 
bundle of plant stem. So, it appears coloured in 
the transverse section. 


@ The iron and haemoglobin level decreases in 
blood. 

© The absorption of macro-nutrients only. 
As the diffusion of elements against the concentration 
gradient requires the occurrence of active transport 
that takes place in the presence of energy stored in 
ATP molecules that contain a macro-nutrient element 
which is phosphorus element, where these molecules 
are supplied through the cellular respiration of plant 
at the presence of respiratory enzymes which some of 
them need the activation by some micro-nutrients. 


[5] @ Opening of aortic valve. 
As during the relaxation of the two atria, the 
two ventricles are in case of contraction, where 
the atrio-ventricular valves (tricuspid and mitral 
valves) are closed, and the pulmonary and aortic 
valves are opened. 


—— 


General Ex 


® Increases / Decreases 
@ Opening the valve when the muscles contract 
[H O Dittesion. 170 
Ho Lipase enzyme. 19] ®© 150 KJ 
20) @Giyeine and fat droplets. 
Oair transport and permeability. 


2] Xylem vessels and tracheids. 


O 
= needs ATP molecule to 


ucose molecule 
ese into glucose 6-phosphate, as well as 
fructose needs ATP molecule to be 


onverted into fructose 1,6-diphosphate. 


Be RBCs will shrink when the saline 
concentration is 1%, as they lose water, while they 


burst when the saline concentration is 0.5% and 
transfer of water molecules 


me Ti 


‘medium (high salts concentration) to inside the 


Dou 


Answers of 


General Exar 


Answers of General Exam g 


As cell (4) receives water from the two ce lis (2) 
and (3) which receive water from cell (1). So. cell 
(4) has the least concentration of water, therefore 
it has the highest concentration of salts before 


water transferring. 


@ The storage of the raw materials that are 
required to perform the photosynthesis 
process. 


8 © The production of a large amount of NADH 
molecules. 


@ The closure of semi-lunar valves. 


©) The highest flow of water in the stem is 
delayed than the highest transpiration rate. 
As the highest rate of transpiration is nearly at 8 
o’clock am, then followed by the highest rate of 
water flow in the stem after nearly 10 o’clock 
am, because the water flow in the stem depends 
on the occurrence of the transpiration process. 


(). 

(7] (©) They work at the same pH value. 

© The rate of ATP molecules production will 

be affected. 

Bowe. 
As the oxygenated blood is transported from the 
two lungs to the heart by vessels (2) "pulmonary 
veins", then coming out from the heart to the rest 
of the body parts through vessel (3) "aorta". 

10] © The carbohydrates digestion continues. 


11) © Specific enzymes. 

Bo When it becomes equal to the pressure of 
water column in xylem vessels. 

Difficulty in the light passage. 

© @ Youth - Etderhood - Childhood. 

Bo Cells’ membranes. 

© © oxidative phosphorylation. 

GO Hepatic portal vein. 


MOw/x/zivyiy—+z 
As the semi-permeable membrane allows water 
to pass and as a result of high concentration of 
the solution in structure (Y), water is transferred 
to it by osmosis. So, the pressure in this structure 
increases, leading to the transfer of the sugar 
solution through the path (W) till reaching the 
structure (Z) and under this pressure, water comes 
out from the structure (Z), therefore this process 
continues until the sugar solution becomes in 
equilibrium state in (Y) and (Z), where adding 
an excess of sugar to structure (Y) and removing 
the excess amount of water in structure (Z) make 
the process continue in this pathway, in the light 
of this, (Y) can represent the leaves, because they 
repose the sugar, (W) represents the phloem 
as it is considered the path of sugar transport 
and (Z) represents the roots that transfer water 

through xylem vessels (X). 


® The concentration of salts in the solution is 
more than their concentration in the blood cells. 


OW. 
As the complete oxidation of one glucose 
molecule results in 6 CO, molecules, therefore 
cell (L) that contains 18 CO, molecules is the cell 
in which the oxidation of three glucose molecules 


takes place. 


Ó) Two macro-nutrients. 
As "ptyalin" amylase enzyme works on the 
hydrolysis of starch into disaccharide (maltose), 
therefore it doesn’t affect the mouth lining- 
While pepsin enzyme is secreted in an inactive 
form of pepsinogen from the stomach calls 33 it 
works on the hydrolysis of protein into chains of 
erefore Í 


polypeptides, th 
the active form, jt will digest 


the stomach which are made of protein. 
rb water and mineral salts, 


73 Jant won't abso á 
D great amount of nutrients won t af 


therefore a ae 
available. So, the plant will diè. 


380 ATP 


— FB | 


f it is secreted in 
the cells lining 


The statement is correct / 4 
translocates the manfactured : the phy, 
to all the plant parts on the oi from ihe ù 
streaming theory" which is aff mh: “CMa, 
temperature and O,, 50 that fhe by * 
decreases or in case of 0, deficiens Peraty,, 
the cytoplasm movement and its i 
the sieve tubes are delayed, letdiog won 
of active transport process in the hn 


OR 
I 


m 


delay 


The production of 2 molecules of NAp* „ 
allow glycolysis process to continue ang min 
Prodis 


more ATP molecules. 


¢ (X) : pulmonary artery. 
e (Y): vena cava. 


Answers of General Exam 6 | 


Oo @ Calcium. 
Bo Each of them has an immunization function 


@ Cambium. 

@ (1) is hydrolysis and (2) is catabolism. 
As the presence of 38 ATP molecules in the 
products indicates the occurrence of aerobic 
respiration, i.e. (B) expresses glucose molecule 
that is broken in process (2) and this molecule is 
resulted from the hydrolysis (1) of disaccharide (A) 
which contains double the number of carbon atoms. 

© A source for hydrogen that is required for 

the reduction process. 


© Intercellular spaces —> Cell wall —> 


Plasma membrane ——> Cytoplasm —> 
Plastid’s membrane. 


EO o, from B) to (4) 
go The two statements are correct 


As the villi 
é tele the small intestine act on absorbing 
while the fet Pass into blood or lymph, 
10NS . A 
on absorbing water and bei se intestine act 
s. 


@ The openi 
oO pening of semi-lunar valves 


> 


yod with the 


Mew. 


As the aorta contains € 
highest level of O, and the lowest 


O Peptidase in small intestine 
Bo Starch. 

(Ho Both of them contait 
(© Glucose / 3 

Go Diffusion and active transport. 
po Energy consumption. 


a70] Stopping the light and dark reacti 
tside the vessel 


oxygenated ble 
level of CO, 


n deoxygenated blood. 


ions. 


As the transport of water to OU 
is stopped. So, it doesn’t reach out to the leaf 
cells which leads to stopping the light reactions, 
therefore the dark reactions are also stopped. 


[EO Anery / Vein / Blood capillaries. 


Do 
To produce energy only, the aerobic respiration 
is occurred in which the fetus cells need one 
glucose molecule and 6 molecules of O, 
according to the following equation : 


C,H,,0, + 60, —» 6CO, + 6H,O + 38ATP 


E © Lack of O, in the soil. 

Do. 
As graph (a) illustrates obtaining energy from 
a glucose molecule in two stages, the first one is 
(elycolysis) the conversion of glucose to pyruvic 
acid in which the number of carbon atoms 
decreases into its half (3 carbon atoms) and the 
second one is the fermentation of ic aci 

2 pyruvic acid 

lactic acid (3C). z iT 


Borec the greatest amount of water inside 
+ plant cells by increasing the concentration 
solutes in the solution, So, it can adapt to 
the surrounding environment. 


Barrow no. (4) / Aorta artery, 
Banswer by yourself. 


The statement 
faker £ / Because the vascular 
“RIE raphe opt oven olen 
which > to xylem and phloem 
are found in both stem and leaf. 


Ba 38 molecules of AIF 
(b) (3) /(2)/) gale 


&- aly "lk _acteal vessel" — 

__—» Superior vena cava - 
Blood capillaries 
r ——> Hepatic 


—e Lymphatic system 

—» Heart. 

s (2) "Vein" —> in villi ——> 
Hepatic portal vein ——> Live 


vein ——> Inferior vena cava — Heart. 


Answers of General Exam- E 


How. 
E © A higher percentage of CO, and a lower 
percentage of O, 

© 24 
As the aerobic respiration reactions of one glucose 
molecule result in 10 NADH molecules and 2 
FADH, molecules, where each of them carries 2 
electrons according to the two following equations : 
NAD‘ +H*+2e 4—5 NADH 
FAD + 2H*+2e “=> FADH, 
So, the number of the removed electrons from 
one glucose molecule in the electron transport 
chain = 2 x 12 = 24 electrons. 

BO. 

Bo Bicuspid valve and aortic valve. 

Bo Left ventricle contraction. Bo Cellulose. 

Go 
As in tube @), there are snail and plant, where 
each one consumes the oxygen in the respiration 
process without the presence of a source of 
oxygen, due to the inability of plant to perform the 


photosynthesis process, because the tube is present 
inside black box that preventing light. 


5 , ; 
DO converting organic compounds into inorganic 
compounds. 


110} @ Pinus. 

11] @ It loses electrons. 

Bowe. 

1310) Each of them produces co, Bo 

Water and salts absorption completely stops. 
116} @An increase in the transport rate. 


fe 


© A decrease in the number of red blood corpuscles, 


OD ony. 

HOO— Wat B)— (A). 
Do Spongy tissue. Ho 4 
Mavivivix 


[22] As vitamin (K) which plays an important role 
in the clot formation dissolves in fats that are 
transported through lymph. 


Bre absence of sap vacuole (Y) from the root hair 
(X) affects the absorption of H,O and salts by 
the plant root, as the vacuole is responsible for 
the regulation of water concentration inside the cell, 
therefore its absence causes a disturbance in the 
osmotic pressure inside the plant root cells. So, the 
root cells may rupture and the root become non- 
functioning, therefore the plant will wilt and die. 


The conversions of ATP into ADP produce 
phosphate groups which enter in the formation 


of some compounds that are formed during 
glycolysis such as, glucose 6-phosphate and 


fructose 1 ,6-diphosphate. 


Se ae 
FE} Lactic acid / Because the blood clot which blocks 

the artery causes 4 deficiency in the muscle 

0, supply, therefore the muscle tissue 

performs anaerobic cellular respiration "acidic 


fermentation" leading to the accumulation of 


lactic acid in the muscular tissue. 


E Dark reactions of photosynthesis proves ied 
in building glucose, starch, proteins and lipids. 
e Glycolysis process : jt is used in cellular 
respiration as @ high-energy compound. 


E structure no.(1)/ As the glucose molecules 
are found in the 


diffuse through the villi that 
intestine to the solution in the container, 
small i nm 


seam EJ 


required to perform photosynthesis 


As the decrease in the number of red blood 
corpuscles is followed by a decrease in the 
haemoglobin level (suffering from anemia) 
and therefore a decrease in the oxygen level 

in blood. So, the body needs excess oxygen to 
increase the respiration rate that is accompanied 


by an increase in the heartbeats for pumping 


oxygenated blood in appropriate rate by the heart. 


@ The number of coenzymes (A). 
As one coenzyme (A) can enter the Krebs cycle 
more than one time, while each acetyl CoA joins 
the Krebs cycle once. So, the released energy 
increases by increasing the number of acetyl 
groups and also by increasing the number of 
carbon atoms, where the breaking down of a large 
number of bonds among these atoms happens and 
by completing the electron transport chain, the 
stored energy in NADH and FADH, molecules is 


released completely. 
Oct 
© Dark reactions only. 
6] @ The innermost row of cortex. 


DO vein. 


As the blood passes in the vessel (3) with a low 
blood pressure which distinguishes veins. 


@1:5 

9] ®© He can eat fats in small amounts. 
© © imbibition. 

Do 


peee process requires the presence of 
oe So, the storage decreases to 8 
Pan an sa the total produced energy of the 
ian ic oxidation is 38 ATP molecules. 

» the total number of ATP molecules in 


the cell i 
= increases after the complete oxidati 
‘OSE to reach 46 molecules a 


BOceuaye 
3) & Cell (5) / C 
Dor: )/ Cell (2) & Cell (4) 


Pom, 


As the glycolysis 
inwo NADH ae” the cytoplasm that results 


and two ATP molecules. 


The concentration of cell sap of root cells, 
@ Opening of aortic valve. 
a 


_ is required for CO, fixation during the dark 
reactions of photosynthesis process. 


Bove to their large size. 


2 NADH molecules. * 2 CO, molecules. 
* 2 Acetyl coenzyme (A) molecules. 


> Anetwork of venousand |* A network of venous and 
arterial blood capillaries arterial blood capillaries 
surrounding the lacteal surrounding the alveoli. 
vessel. : 

= They are responsible for | * They are responsible for 


absorption of the digested | gas exchange between 
food through the blood the alveolar air and the 


surrounding blood in 
the blood capillaries. 
* They receive O, from 

the alveolar air and 

the bronchioles of the lungs 
acids and water soluble forming oxyhaemoglobin 
vitamins through the blood | "arterial blood" that 
capillaries to the hepatic transports O, to all the 
portal vein then to liver body parts. 
ae * They receive CO, from the 
i A body cells forming 
E, ' carbo-aminohaemoglobin 

"venous blood" that 

transports CO, to lungs to 

excrete it out of the body. 


Bis) inside the tube, 
(B) To absorb CO, that evolved from the Plant 
Re 
heey therefore the volume of air inside 
ho decreases. So, we can determine the 
Of respiration by measuring the distance 
— ed by the ink drop. 
The sta tlhe, 
tement is e 
aa. ie correct / AS the stomach 
Bästric juice which contai 
y- ntains HCI that 


acidic i i 
: © medium which helps in killing 


l bacteria the 
) ria that may enter with food, 


à 


B® Hepatic portal vein 


er is considered the source of hydrogen which 


Genera 


Answers of General Exam (EJ 


Oo In gastric juice | 2 0) One Krebs cycle 
Oo 4 molecules. 
As the produced energy is the total number of 
the resulted ATP molecules directly which are 
2 molecules during glycolysis and 2 molecules 
from the Krebs cycle (when occurred twice) 


oa blood vessel buried among muscles 


As the oxygenated blood with light red colour 
is found in arteries which are the blood vessels 
buried among muscles, i.e. the blood sample was 


taken from the artery. 


The water pressure decreases inside the leaf 
cells with increasing the transpiration process. 


(@ The production of ADP from ATP in the stroma. 
EO Bile juice. 
Bo From the alcoholic fermentation is greater 
than that from the acidic fermentation. 
Oo Most of the released water from the leaf gets 
out through the stomata. 
Mo The need for energy. 
11} (©) Renal artery. 
As the blood enters the two kidneys in the form 
of oxygenated blood through the renal artery and 
comes out in the form of deoxygenated blood 
through the renal vein, while the opposite occurs 
in the pulmonary artery, but in the hepatic vein and 
vena cava the blood enters the heart in the form of 
deoxygenated blood and comes out in the same form. 


[DO Cambium. 

Ho Active transport tothe venules (venous capillaries). 
As the starch is digested into monosaccharaides 
that pass in the blood route that are absorbed by 
active transport to reach the venules then pour 
into the hepatic portal vein. 

(EO Plenty of O, inside the root cells. 

Bo Circulatory system is closed, while lymphatic 

system is opened, 

o Amylase and maltase. 


O more than Bo 


ir electrons to 


~ NADH molec ules £! i 
£ og shrome at higher energy levels 
vine d NADH 


the ©) 


20) J) Plasma membranes 


@ Plas 
Hoo 49 
ape changes according 


the nerve which increases the rate of heartbeats 
during performing a vigorous physical exercise 
to supply the muscles with enough O, to perform 
aerobic respiration to do their physical exercise. 


FE The plant will wilt and die, due to the deficiency 
in the absorbed water and salts through the xylem 
vessels, as a result of decreasing the adhesion force 
between the xylem vessels and H,O molecules. 


body, since th si 


E if element (X) "co," is supplied intermittently, 
dark reactions would take long time or 
wouldn't happen, because CO, is needed for the 
formation of glucose which is formed through 
several intermediate reactions, whereas the 
OR Le (PGAL) which is formed 
ip eae = experiment 
ha ` - So, the nature 
“Hons can't be detected or revealed, ne 
Bt statement is correct 
O, dissolved in water 


F @ stomach and small intestine 


The oxidation of phosphog 
lyceraldet 
aerobically. 4 yde 


EJ © Heparin. 
Øow. 


As the concentration of element (Y) in the soi 
is less than that in the plant cells. So, the plant 
absorbs it by active transport which requires an 
energy that the plant needs in the form of ATP 
molecules that are resulted from the oxidation of 
glucose during the cellular respiration. 


@ Cambium. 


[© Increasing the surface area of the alveoli. 
@ Tricuspid valve and pulmonary valve. 


B @aArery. 


As the blood passes in the blood vessel (1) with 
high blood pressure that distinguishes the arteries. 
9] © It occurs inside the mitochondria. 
(10] ©) Diffusion. @ 
@RBCs 


As the living RBCs carry the oxygen on the 
haemoglobin that is present in them and transfer it 
from the two lungs to all the body parts, where afer 
the breaking down of old red blood corpuscles, the 
body restores the proteins that are found in them 1° 
nie them in the formation of bile juice which plays 
ike, role in the digestion of fats. 
= O; H . 
D a xidation. Pancreas. 
hamr moves by active transport from the 
esophyll tissue of the lea 
Teen ves then to the phloem. 
is obvious from thi 
the concentratio e study of the curves, 
tissue is less ja e Peera in the mesophyll 
transfer fro n that in the phloem tissue, i.e. its 
tissue į ™ the mesophyll tis 
'S against the pie to the phloem 
on gradient and it 


is Oce 

Rar bY the active transport ph 
Presence of DNA molecu, i 
es 


-n Answers of 


@ The breaking down of chemical bonds among 
lactose molecules results in monosaccharides 
with high rate. 


BO). 


As the vessels (1) carry deoxygenated blood that 
is pumped to the two lungs (i.e. they represent 
the pulmonary artery and its branches) and the 
vessels (4) carry oxygenated blood that is pumped 
to the different body parts (i.e. they represent the 
aorta and its branches), Therefore, the arteries 
carry the blood at high pressures. 


© (©) Water and salts transfer by capillarity phenomenon, 


mo Movement of chlorophyll molecule electrons. 


Because the root hairs secrete viscous substance 
which helps them to find their way easily among 
the soil particles and also it helps them to stick 

to the soil particles, and so they can fix the plant 


into the soil. 


EE) 2NADH = 3FADH, = 6ATP 


Liver. 


[25] The statement is wrong / As some glycerol and 
fatty acids may recombine again forming fats inside 
the villi, these fats pass into the lacteal vessels 
inside the villi, then to the lymphatic system which 
carries them slowly and empties them into the 


superior vena cava, then to the heart. 


(1) The nature of dark reactions in photosynthesis. 


(2) The role of sieve tubes in transporting the ready- 
made food substances to all the plant parts. 


27] (a) Stages (1) and (3) represent the darkness. 
(b) Curve (B) represent WO: 


53 
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